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HERE may be very little to choose between 

an FBC bearing and another kind, but a 
great many people—including many of the 
foremost engineers—do in fact choose FBC 
bearings because they give excellent service. 
FBC standard bearings are very good, FBC 
‘E specification’ bearings are made to closer 
tolerances, are quieter running and give still 


greater reliability which is unmatched by 
any standard bearing. 

FBC specials, evolved to meet customers’ 
difficult conditions, have become famous for 
their performance in piston and jet engines on 
aircraft, and may be worth remembering when 
new transmission and other developments are 
on the drawing board. 


FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 


FISCHER BEARINGS COMPANY LTD., AND TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM, 
ARE BOTH SUBSIDIARIES OF BRITISH TIMKEN LTD. 











In the B.B.A. Research and Development Laboratories form part of the continual programme of research and 
this machine tests Mintex clutch liners. In a routine development on which the Mintex reputation is 
test, two clutches on a common shaft are engaged and securely based. 

disengaged automatically every twelve seconds no less 


than ten thousand times. During this time the clutch You con nh gu 


plate accelerates up to 1,200 r.p.m. 
Tests such as these are everyday routine in the B.B.A. 
laboratories and are carried out on both production ha ' ae | - xX 
samples and on new and experimental liners. They 
4 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX< Service Depots and Distributors throughout the country. 
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Tested for two years in 








Arctic Circle iron mines 


THE NEW ‘TWIN-AIR’ 
Rotary Screw Compressor 


At Kiruna, in the arctic circle area of 
Northern Sweden, where the world’s larg- 
est underground mine is being developed, 
Atlas Copco rotary screw compressors 
have been running under full operating 
conditions for two years. 

Simple design, easy maintenance 

The Atlas Copco ‘Twin-Air’ rotary screw 
compressor is technically simple with few 
moving parts. As there is no metallic contact 
between the compression components, need 
for overhauls are infrequent and little main- 
tenance is necessary. 

High efficiency 

The high efficiency of the rotary screw com- 
pression system means reduced operating 
costs. 

Lower installation costs 

The ‘Twin-Air’ rotary screw compressor 
occupies less floor space than most other 
machines of equal capacity. This means 
marked savings in installation costs. Smaller 


high speed electric motors also contribute to 
initial cost saving. 

Less sensitive to impure air 

Free of any metallic contact between com- 
pression components, the rotary screw ma- 
chine is less sensitive to impure air than any 
other design. 

Oil-free air or gas 

As no lubricant is necessary in the compres- 
sion chamber, the rotary screw compressor 
delivers completely oil-free air or gas. 


Smooth air flow 

The design of the Atlas Copco *Twin-Air’ 
rotary screw compressor gives a smooth air 
fiow. No ‘surging’ or ‘pumping’ character- 
istics. 

Models up to 16,000 c.f.m. 

The standard range of “Twin-Air’ screw 
compressors includes models up to 16,000 
c.f.m. for pressures up to 115 p.s.i, Also 
available as vacuum pumps. 
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recently installed at the Gra berg mine, centra! Sweden 








A pair of rotors with iniet ond discherge ports indicated by the 
dotted lines. 


A COMPLETE RANGE OF 
COMPRESSED AIR EQUIPMENT 


Atlas Copco manufactures portable and 
stationary compressors, rock-drilling equip- 
ment, loaders, pneumatic tools and paint- 
spraying equipment. Sold and serviced by 
companies or agents in ninety countries 
throughout the world. 


SMAtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm | , Sweden, or Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex 
cme 
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TIMING CHAINS 
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—the FIRST name in precision chain 


RENOLD CHAINS LIMITED MANCHESTER 





Automobile Engineer, January 1959 

















’ GIRLING 


introduce the 
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Here is a damper which sets a new REBOUND VALVE 


standard of consistent efficiency ris Spring loaded 
, , Reed shim valve ensures 
throughout its long life—a damper ee constant settings 
which may be safely recommended. So throughout life 
sis of damper 








For further details of conversion sets, write to 


GIRLING:> 


KINGS ROAD - TYSELEY -: BIRMINGHAM 11 
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NEWALL BRANDED BOLTS 
Newall Hitensile ... Newalloy ... Newallastic ... Newall Hi-tem ... 





are recognised by engineers as having unique qualities. We shall be happy 
to supply any engineer designer who is interested with details of the 
various bolts and studs, which cover the full range of modern requirements. 


AP NEWALL& COLD. iisici:. 
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Borg & Beck are concerned with the supply 
of nearly all the clutches in use on British 
vehicles: they have kept pace with design 
requirements and transmit a wide range of 
powers with great smoothness and durability. 


There is a complete range of friction clutches 
available from 64” diameter to 18” diameter 
with torque capacities from 38 Ib./ft. to 
950 Ib. /ft. 


BORG & BECK 


COMPANY LTD 
LEAMINGTON SPA, 
WARWICKSHIRE 

.. the efficient transmission 


of power 
BORG & BECK - MANUMATIC. 


REGD. TRADE MARKS: BORG & BECK, MANUMATIC 
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LOCKHEED hydraulic 
DISC BRAKES 


The two sizes ‘M’ & ‘H’ cover practically every requirement, with ample 
sized friction pads that give normal mileage without replacement. 

The view of the dismantled brake shows the ‘M’ type, for discs of 94 
to I in. diameter; the friction material is 2 in. thick, 54 sq. in. area, as 
shown (full size) in the left-hand blue-print opposite. 

The ‘H’ type is shown in the second blue-print (also full size) for discs 
10 to 12 in. diameter, it has friction pads 4 in. thick and 74 sq. in. area. 























NTERNAL FLUID DUCTING 


GENERAL FEATURES. Pistons are well-guided and excellent 

Constant brake pedal travel throughout the arrangements are made for excluding 
life of the friction pads is provided by dirt, dust or water from the hydraulic 
the automatic adjusters. equipment. 

Friction pads are easily changed without Internal fluid duct with one pressure seal, 
disturbing the hydraulic connections. eliminates the outside pipe and also 

Reserve of brake lining is clearly visible. simplifies installation. 

Two pistons; each has a simple and effective Servo-assistance is available if required, also 


hand brake mechanism. 


Lockheed seal. 


LOCKHEED 


The safest disc brake in the world 











Registered Trade 
Mark: LOCKHEED 


Our engineers would welcome the opportunity of 
discussing your future vehicle braking requirements. 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Self-adjusting 


The Thompson self-adjusting ball-joint 
(above) eliminates dangerous backlash: 
friction is reduced, and construction 


simplified. 


Thompson ball-joint suspension (at side) 
considerably simplifies the steering and 
suspension layout, facilitates assembly and 
overhaul and results in greater steering 
freedom. The upper joint is non-load- 
carrying and serves the double purpose of 
providing the second ‘king-pin’ bearing 
and the necessary articulation for the 
suspension linkage. 


Both joints are self-adjusting. 


THOMPSON 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, WARWICKSHIRE 
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This new journal provides today the 
information which management must 
have for higher efficiency tomorrow 


AUTOMATIC AIDS TO CONTROL, 
ADMINISTRATION AND ROUTINE WORK 
IN OFFICE AND FACTORY 

CAN BRING RICH REWARDS TO THOSE 
WHO FIRST APPLY THEM 

















PLEASE POST THIS FORM TODAY 


Commercial and 

industrial concerns everywhere 
have warmly welcomed this 
authoritative guide to the 
choice of equipment and 

its correct application 


As production becomes more automatic and research 
more exacting, new methods of handling industrial in- 
formation are being evolved. Applications of these 
fresh methods throughout industry will significantly 


improve efficiency, increase output, reduce costs. 


Every day, more and more progressive organizations—at 
home and abroad—are subscribing to DATA PROCESSING, 
the new Iliffe quarterly which describes the means by 
which this can be achieved. The whole range of automatic 
aids—computers, punched-card machinery and allied 
equipment—is examined and the best of the current 
operational practices presented in a form readily ap- 
plicable to particular problems. Completion of the order 
below is the first move in ensuring that your organization 


isearly among those who benefit from these new methods. 





TO: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.I. 


Please enter my subscription to DATA ProcessiNnG for one year (£4 .0.0). I will remit on receipt of your invoice. 
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for fast, automatic face 
and diameter grinding 


Components requiring grinding on face and diameter or cylindrical 
portions and shoulders, can be produced automatically at fast rates on 
the M.S.O. type F.H.S. machine. This grinder has a fixed wheelhead 
which is offset 30° and carries the grinding wheel on the right-hand 
side. The angular setting ensures high finish of the shoulder. Height 


wane: Gee THES. Gy ee of centres 54”. Maximum diameter ground 4”. 


with magazine feed and automatic unloading 
device. 


Sales & Service for... DRUM ay D-ASQUITH .. . the British Isles 








DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone: Midland 3431 (7 lines) Grams: Maxishape, Birmingham. Alsoat LONDON: ‘Phone : Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 0922 
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AUTOMATIC 
MULTI-CYCLING 
HYDRAULIC 
COPYING LATHE 


for fast, accurate 
high-output production 


All the components shown below can be automatically produced at fast rates and with 
high accuracy by copy turning on the Drummond Maxipilot Hydraulic Automatic 
Multi-cycling Copying Lathe. 

This rigid and powerful machine has been designed to exploit to the maximum the 
cutting possibilities of carbide tools on medium and large quantity production runs 
Top speed is higher than usual for a machine of this size and special attention has been 
given to the elimination of all vibration. 

The Maxipilot is made with 20 in. or 32 in. between centres and maximum swing 16 in. 
over bed; 9 in. over the cross slide. Write today for full details. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 





DRUMMOND-ASOQUITH . . « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
Also ot LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : ‘Phone: Centrot 0922 
D262 
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Sales & Service for . 











"Phone : Midland 3431 (7 lines) ‘Grams: Maxishope, B'ham. 
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in a class of its own... 


...anda first by any standard is 
ensured with Geon PVC. 
Versatile Geon . .. made into leathercloth 
with a wealth of transport applications... 
demonstrating its unique 
fitness for purpose in trims and panelling, 
upholstery and coupé-hoods. 
Produced in a wide range of colours and textures, 
Geon PVC leathercloth is equally at home in 
cars, coaches, lorries and buses. 
It is completely resistant to scratching and 
staining, weather and fire, and 
can be kept clean easily 
with soap and water. 
Write for Booklet No. 116 for full 
information about Geon PVC 


The illustrations show three uses of Everfiex leathercioth 
made by Bernard Wardle (Everfiex Ltd) 
with Geon PVC. 


Geon is a reg’d trade mark 


British Geon Limited 


> SALES & TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl HYDE PARK 7221 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, E.C.4 
Tel: Central 9678 





FOREIGN & COLONIAL ENQUIRIES TO 
H. JACKSON LTD 
OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 

Tel: Garstang 3308 
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NY — the ‘built-in booster’ 














All temperature’ 


CATALOY PASTE 


controllable setting time ir 6-24 minutes 


EVEN AT FREEZING POINT! 


Accepted throughout the trade as the most efficient Body Filler, 
Holts CATALOY PASTE now sets rock-hard completely indepen- 
dent of temperature —summer or winter the controllable setting 
time will give the body man just what he wants. Even in Freezing 
conditions CATALOY paste will set in 24 minutes! Holts, who 
pioneered modern Body Filling techniques, have beaten the 
temperature bogey for good! 


© CUTS BODY FILLING COSTS BY TWO-THIRDS! 


© CONTROLLABLE SETTING TIME in 6 to 24 minutes 
at all working temperatures ! 


© PREMIXED—SPREADS LIKE BUTTER! 
© AMAZING ADHESION! 








© PLUS GLASS FIBRE FOR 
GREATER STRENGTH! 





4 lb pack (CF.4) 36/- (Trade) 

1 Ib pack (CF.1) 9/- (Trade) 
20 Ibs & over 8/9 Ib. 40 Ibs & over 8/6 Ib. 
80 Ibs & over 8/3 Ib. 200 Ibs & over 8/- Ib. 


























tr teen te che Aer pecbonbe 88 a | 
1 Holts ‘COTE-SMOOTHER’ 1 


! Gives the Finishing Touch. | 





: Reduces need for 4 
” oe thy sanding down 6 
The only filler with the built-in b WS te 
and overcomes # 
e only tiller with the built-in — scone! 
* » ' <r 4/8 4 
Sets rock hard even at freezing ss eee | 
a Soawenead 
DOUGLAS HOLT (EST. 1919) LTD - NEW ADDINGTON - SURREY 3¢ FROM YOUR USUAL FACTOR 
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COVENTRY MOTOR FITTINGS 
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7,000,000 dimensions are being inspected per hour on Sigma Multi-dimension 









Inspection Machines—33%,, on in-process measurements for quality control— 

operating throughout the world—inspecting parts from watch components to 
waggon carriage wheels—up to sixty dimensions are being measured 

simultaneously—equipment available for economical, multi-dimension inspection of 


small to medium batches, mass-production or automation production methods. 


| 














| i ' * pic prod Q 


ee a ap 


AD.406 









Automobile Engineer, January 1959 B* 17 








What makes this tractor 






clutch four ways better... ? 


/bviously 


* 


Mg: it’s the Belleville Washer! 
™ | 
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FOUR WAYS BETTER 


The Belleville Washer clutch assembly is one of the 
many outstanding features which make the Massey- 
Ferguson 35 Tractor so deservedly popular. 


%& |t’s easier to drive because clutch operation requires 
less effort—(the pressure required actually 
decreases as the pedal is depressed!) 

% This means longer life for the clutch and reduced 
maintenance costs. 

%& There is a great saving in space. 

%& Take-off gear can be operated while the tractor is 
in motion. 


Belleville Washers solve many a tricky problem where 
shock or sustained load is excessive and movement 
must be slight. Engineers turn to Salter for these 
springs that 


yield so little ... give so much 





LUTCH 














GEO. SALTER & CO. LTD. 
WEST BROMWICH, ENGLAND. sass $e 
Established 1760. 








By courtesy of Massey-Harris-Ferguson (Great Britain) Led 


SALTER 


. always a spring ahead | 
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There’s no magic about GF Malleable Iron: no 
illusion about its superiority either. Here is an 
engineering material that is stronger and better than 
ordinary whiteheart malleable iron: more con- 
sistent, more machinable, more ductile. It can often 
replace expensive fabrications and non-ferrous 


castings. Please ask for full information. 


int ais Ee = & ees 


- I tires, 


we cast (- F malleable iron 
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Vet 


Our metallurgists and technicians will be happy 
to consider your problems and to advise without 


obligation. 


GF MALLEABLE CASTINGS 


BRITANNIA IRON & STEEL WORKS LIMITED 


A member of the George Fischer Group (Switzerland) 


BEDFORD Telephone: Bedford 67261 ENGLAND 


Broodway/bis 2 
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With steadily-rising labour costs, every non- 
essential operation along the production 
line assumes increasing significance. 





One of these recurring operations has 
been the precision thread-cutting of screw 
holes, which, in assembly, have (equally 
precisely) to be registered together. 


JHi ie it «i oo: 


But the tapping, self-locating screw eliminates 
all this, and permits assembly by less-skilled 
labour. And the cross-recessed head 

version is designed for use with power- 
drivers—without a scratch of damage to worker 
or job. The tapping screw is demonstrably 
quicker—cheaper—stronger—safer 

than the conventional machine screw. 

Such plain advantages pay such 

handsome dividends ! 


in tapping screws 














LINREAD LTD + COX ST : BIRMINGHAM 3 


Slotted and Phillips recessed head machine screws and tapping screws High tensile hexagon headbolcs and setscrews 
Aircraft bolts, screws and rivets * Sems - Rivnurs + Custom designed cold forged fasteners - Alex Screwplugs 
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ONE-SHOT 
CENTRALISED 
LUBRICATING 

SYSTEM 








, 


"LUBRICATING 


‘9’ EQUIPMENT: © 


al 


The advantages of centralised 
systems for bearing lubrication 
are fully appreciated as an aid 
to production. Enots 
comprehensive range of 


lubrication equipment 

is adaptable to every 

industry and is indeed 

saving time, money 

and effort in the modern 

factory by reducing the number 
of breakdowns, eliminating 
costly repairs and adding years 
of service to the machine. 


Send now for a 
complete set of fully 
informative booklets 
which are free on request. 
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~MIDCYL RESEARCH 


helps smooth out problems 
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life for the Auto Engineer is not always placid, 
but the continued research of Midcy/ helps 
smooth out such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 





THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 











*CHARLES CHURCHILL have large and most comprehensive stocks throughout the country. 


CHARLES CHURCHILL #i2,:2"""" 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 25, BRANCHES: LONDON, GLASGOW, NEWCASTLE, MANCHESTER 











Be. 





Half of the crankcase 





for the Alvis Leonides engine 


olga abiiels forged in Hiduminium R.R.58 





Hiduminium 








COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 25, BRANCHES: LONDON, GLASGOW, NEWCASTLE, MANCHESTER 


TAS CC.26 





tomorrow’s motorist 
will insist on 


Stainless 
Steel 


Fittings 







Issued by the makers of the famous ‘Staybrite’ Stainless Steel 


FIRTH-VICKERS STAINLESS STEELS LTD. SHEFFIELD 
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R4M PARALLEL ROLLER BEARINGS... 


RANSOME AND MARLES BEARING COMPANY LTD. 


NEWARK-ON-=TRENT) «© TELEPHONE 456-- TELEX 





BRANCHES « OFFICES AND AGENCIES THROUGHOUT THE WORI 
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FOR FITTING GIRLING 
REPLACEMENT SHOES 


Girling replacement  -. They save you 
shoes are inspected as garage time by 
to the standard of : . % being perfectly 
original equipment ; simple to fit 


ge . Le ; a 9 


riveted or bonded 
and precision 
ground to 
specified contours 


8; hey bed down 
quickly to full 
contact area 
and give highest 
efficiency braking 





They ensure that the 
lining fits tight to 
the shoe platform 
and so avoids this 
kind of gapping 


S 


They are your 
assurance that 

your vehicle braking 
is as good as new 





in minimum time 








Don’t reline—replace with 
GIRLING FACTORY LINED 
REPLACEMENT BRAKE SHOES 


GIRLING 
S 





PARTS SERVICE 





GIRLING LIMITED - KINGS ROAD + TYSELEY : BIRMINGHAM 11 
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Do your operators a good turn by 
providing them with Osborn cutting 
tools and you will do yourself a good 
turn by increasing efficiency and 


output. 


An extensive range of lathe and 
planer tools in solid or butt-welded 
high-speed steel and Osbornite hard 
metal, together with toolholder bits, 
are manufactured under carefully 
controlled conditions and inspected 
at every stage of production to ensure 
maximum quality. 


Comprehensive stocks 
constantly maintained 


* If you are using the new 


“MUSHET 5 HIGH-SPEED = 
‘\\ SPECIAL” VG STEEL 
you will know how good it is—if 


not please ask for details. 

Available as: 

lathe and planer tools, toolholder bits, bars 
and blanks. 








& €CoO., LIMITED. 


OR KS, SHMNEPRRFRE ER De 


unders * Engineers’ Toolmakers 
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Fesearch keeps Ferodo 


On November 21st 1958 new Ferodo research laboratories were opened. 
This means friction materials capable of heavier duties for the engineer 
. safer vehicles for the road users of the future—and for the scientist 
studying the special field of friction, a greater knowledge through 
research facilities on a scale matched to expanding modern industry. 
Nowhere in the world is so much scientific effort concentrated on the 
study of friction phenomena and the development of improved friction 
materials for brake and clutch linings. 
A group of physicists, for instance, is probing the basic question— 
‘**What is surface friction?’’. A complete answer to it will revolutionise 
the whole approach to brake lining manufacture. Ferodo chemists are 
making significant original contributions to the world’s knowledge of 
the structure of chrysotile asbestos, the heat resistant fibrous mineral] 
which is the basis of conventional brake linings. 
Facilities for such fundamental work are matched on the developmeat 
side by the test house dynamometer machines and the test vehicles on 
which new materials are accurately assessed. 
Since the days of its founder, Herbert Frood, it has been an industry 
based on research. Today the Ferodo Works is the largest single unit in 
the world making brake linings and clutch facings. The new Ferodo 
laboratories are its assurance that in the field of friction linings for 
drum brakes, for disc brakes, for whatever braking systems the future 
may hold—it will always be Ferodo First. 





‘... original contributions to the world’s knowledge 
of the structure of chrysotile asbestos.”’ 


Test house dynamometer machines. 
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The new building contains chemical and 
physical laboratories, the test house and a 
garage for the fleet of test vehicles; an 
experimental production laboratory; 
drawing office, workshops, library, 
conference room and administrative offices. 


FERODO wx 


A Member of the Turner and Newall Organisation. 
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wisdom teeth... 


Gas carburising in a Birlec furnace 
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Hardened to resist daily 







ned to withstand 


ong and 








honourable 





BIRLEC GAS RISING 







batch 





LONDON 


BIRLEC LIMITED SHEFFIELD 


GLASGOW 


An A.£./. Company 
NEWCASTLE-ON-TYNE 


ERDINGTON ; BIRMINGHAM 24 JOHANNESBURG 


SM/84107 
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SCHRADER FLOW CONTROL VALVES provide a control of movement 
speed so essential to the effective use of compressed air equipment. The range of valves 
has now been extended to give even greater flexibility. 

The valve is easily set, by means of an adjustment screw, thus determining how fast 
the air flows in the “ adjusted” direction. If used in conjunction with an air cylinder, 
for instance, the valve can control the pressure build-up and with it the speed of 
the piston thrust, but not its pushing force. This controlled thrust speed avoids the 
impact shock of suddenly applied air pressure, yet permits full thrust force. When 
the valve is operating in the “ full flow” direction a poppet is opened, giving open line 
pressure. Where controlled air flow is required in both directions, two valves can be 
fitted back-to-back. 

Although designed primarily for air control, these valves are equally suitable for 
use with oil or water in hydraulic systems. 


Body of cast brass. The 4” bore valve is the latest addition to the Schrader range, 
Non-corrodible plunger assembly, which now covers 4”, }” and 3” B.S.P. sizes. These provide a pressure 


replaceable in one unit. range as follows :—AIR: 0-400 P.s.1. OIL or WATER: 0-800 P.sS.1. 
Substantial lock-nut 
resists vibration. 


@ LARGE POPPET TYPE PLUNGER 
PERMITS FAST, FULL RETURN FLOW. 


@ LARGE DIAMETER STAINLESS STEEL 
SEAT GIVES ACCURATE CONTROLLED 
FLOW. NO NEEDLE PO NTS TO CLOG. 


e : POST THIS COUPON TODAY 


To: A. SCHRADER’S SON, Air Contro! Products Dept. AE, 


FLOW CONTROL VALVES cap TVBURN BOAD, BADENGTON, BIRONCOMAN, 38 


| 
| 
Please send details of Schrader Flow Control Valves 
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for heavy outdoor all-weather work 


* TWIN CURRENT RANGE 





HIGH range for plate welding ‘ . 65 V at 50—310A 
LOW range for sheet metal work . 9 V at 40—220A 
Rated to BSS 638/1953 for 
4 continuous duty at maximum current . Load 20 kVA \ 


% INFINITELY VARIABLE CURRENT CONTROL 
Over the full range. Current setting by handwheel. 
Indication from easily read scales mounted on machine top. 
%* HIGH POWER FACTOR 
The power factor is within the recommendations of the B.E.A.M.A. / 
A built-in capacitor can be supplied if required. 
%* ROBUST CONSTRUCTION 
Heavily built oil tank, hermetically sealed to enclose 
the vacuum impregnated coils. 
%*% LIGHT AND MOBILE 


Mounted on four wheels, the leading 
pair swivelling for easy 
manoeuvrability. 


aah 


>>> >>> 


phe 


os | 


ws 


MANUFACTURING CO. LTD. 


ACTARC WORKS = “NtTSHILt GLAS GAR. S. Ww. 3. 


Telephone : BARRHEAD 2293/7 Telegrams : ACTIVARC GLASGOW 


Labridge 8651/2 


X NO SN 
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HARPER CASTINGS 





Alvis Leonides Engines 









Harpers make the clutch plate castings used in Alvis Leonides engines, 
widely installed in helicopters. High strength, soundness and 
freedom from distortion are essential, as these castings provide 

the means by which the power is transmitted from the 

engine to the rotor blades. 
Every casting is radiologically = -—=>= 
examined by Harpers to meet 
the requirements of the D.A.I. 





Harper quality covers Grey Iron, Spheroidal Graphite Iron 
(Mond Nickel Licence) and Meehanite castings. 
Also metal pressings, machining, enamelling and other finishes 
and sub-assembly work. 
Also makers of the famous Beatrice Oil Heaters and Harper 
Housewares. 

The word MEEHANITE is a registered Trade Mark 











JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 








LONDON OFFICE: SEAFORTH PLACE, 65. BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 Y, ee 
Hé2! MANCHESTER OFFICE: c/o B. j. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 ER 
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HEA TER? 






Let’s talk to Delaney Gallay! 


Delaney Gallay have a very great deal of experience in the design 
and development of car heating, demisting and air conditioning 
equipment, together with extensive production capacity. 

Whilst you are still in the design stage, why not have a chat with 
them? They will be glad to design and produce something to suit 
your requirements. 


They are also specialists in radiators, tanks and presswork. 


Delaney Gallay tro 





Vulcan Works, Edgware Road, London, N.W.2. Tel: GLAdstone 2201 





40 YEARS EXPERIENCE IN CAR HEATER & DEMISTER DESIGN AT YOUR SERVICE 
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ABRASIVE BELT 
MACHINES 


PRopuCcT oF THE MONG GcRrouP oF COMPANIES 


HEAD OFFICE 


B. O. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 53333 (PBX) 
582 
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PREPARING 


TO SHEET OFF 


MIXED COMPOUND 


FROM A 


RUBBER MILL 


Whilst this is an operation common to any rubber mill, our study seems 
particularly and happily to catch the spirit of EMPIRE RUBBER — RUBBER 
BONDERS. Over a ton of mix an hour is handled by this operator and here 
he is seen adding the sulphur to the mix. This requires a high degree of 
skill, for good dispersion is essential. The take-off conveyor behind him 
duly carries away the product of his work for cooling, slabbing and storing. 


EMPIRE RUBBER COMPANY + RUBBER BGONDERS LIMITED - DUNSTABLE 


Empire Rubber Company - Rubber Bonders Limited 
are designers and quantity manufacturers in rubber and 
synthetic rubbers. Principally they serve the motor, 
transport and engineering industries where their help 
is enlisted in the use of rubber as an integral part of 
engineering design. In these days of advanced 
techniques, Empire Rubber- Rubber Bonders solve 
many manufacturing problems. 


* BEDFORDSHIRE + ENGLAND - 
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bearings + 





self-lubricating bearings and 
powder metal parts 


OILITE NEW RANGE K 20 & 25 TONS 


Superload sintered copper iron X15 TONS 
standard sintered iron * 10 TONS 
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ON THE 


FODEN 


20 CUBIC YARD DUMPER 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEOS, 5 


Telephone: Horsforth 2821 
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ROW AVANABLE FOR 
6 02 8 SPEEDO 


Inclusive of Overdrive 
Incorporating fingertip control 
for double speed changing 


without declutching 


MOSS 
G E AR $ cae wink aaee BIRMINGHAM, 24 


Telephone: ERDington 1661/6 Telegrams : ‘Mosgear, Birmingham.’ 
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a forced convection oven (temperature up to 400°C) 


will ensure uniformity of heat in the oven work compartment 


and can save a lot of time in heat processing—but 
perhaps a natural convection oven (temperatures up to 500°C) 


would “‘fill the bill’’, or maybe a ‘special’ is the answer. 


Forced Convection? Natural Convection? A Special? 


Large Oven? Small Oven? Automatic Oven? 





I know. I'll consult FUNDITOR. es ee 


They'll be able to tell me exactly what I need 


FUNDITOR LIMITED 


3, WOODBRIDGE STREET, LONDON, E.C.1 
Phone: CLErkenwell 6155-7 Cables: Funditors, Cent, London 


Automobile Engineer, January 1959 











You’re in for a big surprise the first time you try out one 
of the new Mighty Atom or Power Atom pneumatic drills. 
They're just about as quiet as a drill can be — fitted with 
a special chuck guard/silencer that reduces exhaust scream 
to a polite whisper. You'll find the work goes quieter, 
quicker and a lot easier on the nerves than ever before. 
And it goes without saying they've got all the power you 
expect in a Desoutter tool. Mighty, yes—but mighty quiet 


too! 


Desoutter Mighty Atom and Power Atom Pneumatic Drills 
Besides helping to make work much quieter, these two new 
drills are designed to make any job more pleasant. Both are 
fitted with an improved plastic grip that’s unaffected by 
excessive heat or cold, oil, or moisture from the hands. 
The new silent Mighty Atom and Power Atom drills cost 
no more than the earlier unsilenced models they replace. 
They're fitted with a push button control, as standard, 
but may be obtained with a pistol grip or lever control. 





SILENT PNEUMATIC DRILLS 


Manufactured by: 
DESOUTTER BROS. LTD. 
The Hyde - Hendon - London NW9. 


Telephone: COLindale 6346-7-8-9 
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SPECIFICATIONS 
Approx 
Type Capacity | Speed Weight consumption of 
free air per min. 
in mm rpm lb kg cu ft me 
MA 1 is 5 2,500 1} 0-560 | 6-7 0-195 
MA 13 | } 6 1,000 | 1} 0-680 | 6-7 0-195 
MA 22 | } 6 310 1} 0-680 | 6-7 0-195 
MA 29 | 3 6 550 1h 0-680 | 6-7 0-195 
PA 1 } 6 2,500 1} 0-680 | 9-10 0-275 
PA 2 } 6 4,500 1} 0-680 | 9-10 0-275 
CRC 306 
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Engineers 
with 
vibration 


problems 


GONE. «6s SILENTBLOC 


Manufacturers of 
Anti-vibration mountings 
Flexible Couplings and Bearings 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone : Crawley 2100 


Telegrams : Silentbloc Crawley 
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ACHIEVEMENT 





"One of the Marley Horses, 
Place de la Concorde, Paris 








tee. f.A.V. 
DISTRIBUTOR TYPE 


FUEL INJECTION 
PUMP Type ‘pPa~’ 


The C.A.V. contribution towards the success of 
the lower-cost modern diesel engine—the 

‘DPA’ pump, developed by C.A.V. research— 
has rapidly established itself in a premier 
position, 150,000 having gone into service in the last two years in all parts of the worl. Its efficiency has been proved 
and it is now standard equipment on a number of engines whose names are world famous. The ‘DPA’ pump offers many 
advantages— it is simple, light and compact, ideal for installation where space is restricted. It lends itself to the simplest 
and least expensive form of drive. It is suitable for high speeds, having lightweight parts and no highly stressed springs, 
and needs no special lubrication. Supplied with simple but extremely effective mechanical or hydraulic governors, 


giving close speed regulation. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. ACTON, LONDON, W.3. 





AP890 
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* COIL SPRINGS 


* TORSION 
BARS 


* LAMINATED 
SPRINGS 


LLL 


also 


FORGINGS 


TOLEDO WOODHEAD SPRINGS 
give top performance everywhere 


TORSION BARS 
also 
As vehicle suspension 


UPSET 
FORGINGS engineers we design and 
manufacture or supply to 
requirements all types 
of springs used in 


automotive design. 


We are also the 
manufacturers of 


KANTLINK 


SPRING WASHERS 
LAMINATED 
f SPRINGS 
TOLEDO WOODHEAD SPRINGS LIMITED SHEFFIELD 3 
47 
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Ups and Downs 


Here is a really different and better suspension system for 
trailers. The unique Andre-Neidhart spring units require no 
lubrication or maintenance; and the rubber springs, stressed 
in “rolling compression”’ will not deteriorate with regular use. 


Andre-Neidhart 
Trailer Suspensions They are ideal for their purpose and in most cases will outlast 
by the vehicle. 
ANDRE RUBBER 
A SiILENTBLOC COMPANY 


ANDRE RUBBER COMPANY LIMITED KINGSTON BY-PASS SURBITON SURREY 
Telephone : Elmbridge 6580/3 Telegrams : Andre Surbiton 
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VERTICAL 


versatile 


powerful 


CUTS COSTS 
AT FORGROVE 
MACHINERY CO., LTD. 


JAMES ARCHDALE & CO. LTD. 
LEDSAM ST., BIRMINGHAM, 16. 


Telephone No. EDGbaston 2276 
A Member of the Staveley Coal & Iron Co. Ltd. Group 
Sole Agents: ALFRED HERBERT LIMITED, COVENTRY 
Telephone No. 89221 
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This massive, powerful and versatile machine makes 
light work of heavy duty milling on a variety of jobs 
at Forgrove Machinery Co. Ltd., Leeds. 

Table has reversible automatic feeds and quick power 
traverse in all three directions. Speeds and feeds 
changed from front of machine. Direct reading dials. 
Twelve speeds from 29/520 r.p.m. or alternatively 36/638 
r.p.m. Twelve feeds, 2” to 20 in. per minute. Quick and 
fine hand adjustment to spindle. Table working surface 
53” = 144’. 
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GOR-TEN 1S STILL NEWS 


In 1954, for the first time in Britain on a 
wide continuous strip mill, The Steel 
Company of Wales began the manufac- 
ture of scw Cor-Ten. 
Today, four years later, the range of 
application for sc w Cor-Ten continues 
to grow as more designers and more 
users discover new ways in which they 
can take advantage of its outstanding 
properties. Photograph by courtesy of Caterpillar Tractor Comvany Lid 


FMR “5s 





Bree 





Wherever higher strength or greater resistance to atmospheric corro- 
COR - TE N IS TOUGHE R sion offer economic advantages, sc w Cor-Ten has been used. Where 
; : . corrosion and abrasion are both present (as in the case above) SCW 

@ Weight for weight, the yield strength Cor-Ten’s outstanding advantages are particularly effective. 


of scw Cor-Ten is 50% higher than 
ordinary mild steel 
alternatively 
Strength for strength, a saving of 4 
of the weight is possible 

@ 4-6 times more resistant to atmo- 
spheric corrosion 

@® Highly resistant to abrasion and 
fatigue. 


COR-TEN SAVES MONEY 


@ Initial costs are spread over a longer 
service life 

@ Maintenance costs are reduced 

@ Operating costs are lowered—in 





SOW BRAND 


Orvien 








transport applications payloads are ye X65) 
bigger because of reduction in tare ise sa 
weight RAILWAY ROLLING STOCK 
, . he adds below f AGRICULTURAL AND EARTH-MOVING EQUIPMENT 
Fosaae miree SP eb ak he aenereme Seer Fo MINE CARS « POWER STATION INSTALLATIONS 
further information or for technical assist- BARGES AND SMALL, CRAFT 
ance in the application of sc w Cor-Ten to as ee 
your products 


THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN TELEPHONE: PORT TALBOT 3161 
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SUSPENSION UNITS 


for the HEAVY = 
VEHICLE 


HEAVY-DUTY 
CONE BUSHES 


pivotal movements such as those 


Accommodating 

in suspension linkage and spring pivots, these 
bushes are relatively free torsionally, adding but 
ee ne Tee aes very oe 
axially and radially and support heavy loads. 


SPHERILASTIK 
BEARINGS 


Permitting universal pivotal movements combined 
with large loads, Spherilastik bearings are being 

















ber and to the outer member 
is in three segments. Force-fitting in the 


i 





t 





1 





Quality castings 






DDL ae BYE he — — — — — 


A large battery of Pressure Die Casting machines 
can supply quality castings for continuous supply in 
large quantities—on time. A wide range of alloys 
are available. This frame is supplied in Zinc-based 
Alloy BS.1004A. 






TTA SY BY ee — — — — — 


We have available a large Aluminium Gravity Die 
Casting Foundry where high quality precision 
castings are produced in a wide range of alloys. The 
cylinder shown is gravity die cast in LM.4 alloy. 


MECHANISED & 


FLOOR CASTINGS 





The Iron Foundries consist of five mechanised 
moulding units for castings up to 500 Ibs. weight, 
maximum size 4 ft. x 3 ft. and a floor casting section 
handling up to 5 tons weight. Careful tests are made 
at all stages and castings can be balanced and loca- 
tions machined to reduce machine shop time. 

The Aluminium Foundries also include a large 
mechanised and a jobbing section. 





We shall be pleased to help on your next casting problem. 


SAYNER LANE, LEEDS 10 
Telephone LEEDS 29466 
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Y WITH THE MOST 
AND KNOW-HOW, 
AND YEARS OF 









DORMER WORKS. 
WORKSOP, NOTTS 


UTTVERS by 


| DORMER 






SOLID AND INSERTED TOOTH 
CUTTERS IN A COMPREHENSIVE 
RANGE OF TYPES AND SIZES 







Many are immediately available from stock 
Send for Brochure and Stock List 







SUMMERFIELD ST. SHEFFIELD 11 
Phone: 29181 (10 lines) Grams: PROELLS, SHEFFIELD 







DORMER CUTTERS ARE AVAILABLE THROUGH 
YOUR USUAL ENGINEER'S TOOL SUPPLIERS 
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Interchangeable, on the same 


mounting, with the standard 


Marlies manual gear unit 


MARLES 


type 4 
‘Universal 





power- 


steering 
gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box \ 
mounted on the top of the standard Marles 861 manual 
gear unit. 
The type 4 Universal unit shown above, the type 3 Universal unit 
and the standard manual unit are all interchangeable on the same 
mountings. 
Further particulars will be sent on request. 





ADAMANT ENGINEERING CO. LTD., 
THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. ‘ 


Telephone: Sonning 2351 Telegrams: Adamant Reading 


MARLES 








feet on the ground at Ansty 


Armstrong Siddeley Motors Limited— famous for 
developing the Double Mamba and other 

aero engines, and rocket motors—keep their feet 
firmly on the ground, as well. Ansty is 

the birthplace not only of high-altitude engines, 
but also of diesels for industrial, 

agricultural, marine and land transport use. 
HARDY SPICER LTD. are proud that their 
cardan shafts and universal joints are relied on 
extensively on the development test stands at the 
Ansty Engineering and Research Centre of 
Armstrong Siddeley Motors Limited. 


Transmission Equipment of 


inherent Dependability by 


HARDY SPICER LTD 


Birch Road - Witton - Birmingham 6 - Phone: Birmingham Birchfields 4504 


Member of the Birtieid ad Group 
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MACHINING TIME CUT BY NEARLY Z 
on Viies) magneto covers 

















PREVIOUS METHOD 13 
Face milling on vertical miller pieces per hour 
PRESENT METHOD 32:4* 
Face milling on Wadkin Router pieces per hour 





*When the operator beccmes fully proficient in the operation of the Wadkin 
Router, the rate of preduction is expected to reach 37 picces per hour. 


The Wadkin High Speed Router does the 
face-milling operation on this light alloy 














magneto cover with a saving of more than 


60°, of former machining time. This is not 


an unusual result—it’s typical of the Wadkin 
Router’s performance on Non-ferrous 
Metals. Unlike conventional machines the 
Wadkin L.S.M., shown on right, has cutting 
speeds up to 24,000 r.p.m. This guarantees 
a perfectly machined face requiring no 
further finishing operation, and only light 
clamping of the component is necessary. 
Write for a copy of Leaflet No. 603, which 


describes the machine and its applications. 








a 


Wadkin Ltd., Green Lane Works, Leicester 
Telephones: Leicester 68151 (7 lines) 
London Office: 62 Brook St., W.1. Tel. MAY fair 7048 
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most Maree alee 
in WuaAds{ly 


A highly efficient production 
line must have an equally efficient 
craneage. In the Motor Industry, 
the inherent accuracy and versa- 
tility of Coles has long been recog- 













nised. Now a new range of Cranes, 
developed to surpass their present 
high standard, is available. 












Send today for the new litera- 
ture that will save you time and 
money. 







DIESEL-ELECTRIC CRANES 
CAPACITIES 5 TO 50 TONS 





Designed, manufactured and marketed by:— 


STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England. Jel: 56281 (10 lines) Grams: Steel. Sunderland. 
SALES AND SERVICE: Birmingham: 39 Thorp St., 5. Glasgow: 235 Bath St., C.2 
London: 143 Sioane St., S.W.1. Manchester: 153 Oxford Rd.. 13. Newcastie: Worswick Chambers, Worswick St., 1. 


COLES THE NAME THAT CARRIES WEIGHT 
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new insulation—light and strong 


These simple-to-mix components give strong, 


lightweight rigid foams to provide an insulating with ST 8) ya n rs | t e Ss 


material of particular value in the construction of 





refrigerated vehicles. Easily mixed on the site, 
the components produce the foam in the cavity a n d Pp T E es by 
to be filled. As this happens, a bond is formed OLY ES 
with the wood or metal with which the foam is in contact 


adding strength and rigidity to the structure. 
Ask for details of Daltolacs 21, 22 & 24 and Suprasec D. 


Enquiries should be addressed to: I.C.I. Sales Development Department (Polyisocyanates), Ship Canal House, King Street, Manchester 2 


0.966 IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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RIBEINIGIN 
WATER COOLERS 


In any process in which heat must be 
removed by water, very attractive 
financial savings can be secured by 
continuously re-cooling and re- 
circulating the water. 


Consult us on your needs. 


W 


HEENAN & FROUDE LTD $3 WORCESTER $3 ENGLAND 
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Pneumatic Tools 


5 pane tei 


FOR MAXIMUM PRODUCTION 


IDEAL FOR 

AIRCRAFT, 

TELEVISION, RADIO, RR 
ELECTRICAL AND Contras. ya than I}lb. 
OTHER LIGHT INDUSTRIES 


a 


* LIGHT  - 
* POWERFUL ae 


* SPEEDY ee 4 a 
* RELIABLE (eae 
* LOW COST 


Built by ““ BROOMWADE ” to the designs 
of the ARO Corporation, Bryan, Ohio, leaders 
in the U.S.A. in the development of light 
pneumatic tools for industry. 


Write for full details NOW. 


Screwdriver & 
Nut Runner 
Reversible 
Weighs only 
Ih Ib. Adjustable 
clutch can be 


“pRoomwaDE” | = 
AIR COMPRESSORS & PNEUMATIC TOOLS 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.0. BOX No.7, HIGH WYCOMBE, ENGLAND 


Telephone: High Wycombe 1630 (10 lines). Telegrams: ‘‘Broom’’, High Wycombe, Telex. 
543 SAS 
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We are proud that over the years we have been closely associated 
with Rolls-Royce and Bentley, supplying them with Pistons, 
Gudgeon Pins and Rings. We also produce the Turbine Blades 
used in the Rolls-Royce Conway and Dart turbine engines 


The same high standard of craftsmanship and 
precision engineering goes into all our products 


for both the manufacturing and replacement trades 


HEPWORTH & GRANDAGE LTD 
BRADFORD 4 

Established for over 50 years:- 

There is no substitute for experience. 
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Rolls-Royce 


Pistor 
and Dart 
Turbine Blade 





screw 


thread 
inserts 





Heli-Coil Inserts are self-anchoring thread liners made 
from high tensile stainless steel wire. In tapped holes 
they provide a conventional thread with higher loading 
strengths and greater resistance to wear and stresses 
than unprotected threads. The Heli-Coil eliminates 
stripping, seizing, galling and corrosion. It literally 
armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is “‘a natural” 
for automation, it can make dramatic cuts in time and 
labour costs. Assembly is the ultimate in simplicity 
just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appear- 
ance of the end product. We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 
and this atomic age. 


For further details write for sales leaflet APL. 48/E2. 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 





BEVERLEY 82212 
Ay HELI-COIL is a registered trade mark 
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— Please cheek 


Who buys tool bits Fas Oe 
for your shop? 


Here are some things 
he should know... . 


No tool bits can be better than the stecl they’re 
made from 


‘Eclipse’ tool bits are made from H3 cobalt high speed steel, 
melted, heat treated and finished under one control to strict 
and rigid standards of quality. That's why the consistent 


performance of ‘ Eclipse ® tool bits can be guaranteed. 


Cheap tool bits can mean dearer production costs 
When you buy tool bits you buy cutting capacity and it pays 
to buy the best. ‘Eclipse’ tool bits keep keen cutting longer 
than inferior tools — feducing time out for regrinds and 





increasing production. ) 





Tool bit holders can help with production too 
‘Eclipse’ tool bit holders have been specially developed to get 
the very best from ‘ Eclipse” tool bits. They have a patent 
clamp, adjustable to variation of tool bit size which holdsighe _. 
tool absolutely rigid eliminating any tendency to “chatter.” 
















‘Eclipse’ tool bits and tool bit holders are the ideal cutting co 


TOOL BITS 


a 
‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co (Sheffigh&y Ltd. and are obtainable from all tool distributors. 
Woy 
j ° uT13 
\e/ i a 
\a of 
Ky 
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Heli-Coil Inserts are self-anchoring thread liners made 
from high tensile stainless steel wire. In tapped holes 
Scr WwW they provide a conventional thread with higher loading 
strengths and greater resistance to wear and _ stresses 
than unprotected threads. The Heli-Coil eliminates 
stripping, seizing, galling and corrosion. It literally 
armours the thread. ‘The Heli-Coil offers a unique 
opportunity for product cost revision. It is ‘‘a natural” 
for automation, it can make dramatic cuts in time and 
= labour costs. Assembly is the ultimate in simplicity 
just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appear- 
ance of the end product. We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 
and this atomic age. 
For further details write for sales leaflet APL. 48/E2. 





ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 
BEVERLEY 82212 


x HELI-COIL ts a registered trade mark 
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KK This Mmoke? Aense 
Z Cease check 


Who buys tool bits pp — 
for your shop? 


Here are some things 
he should know ...-e. 


No tool bits can be better than the stecl they’re 
made from 


‘Eclipse’ tool bits are made from H3 cobalt high speed steel, 
melted, heat treated and finished under one control to strict 
and rigid standards of quality. That’s why the consistent 


performance of ‘ Eclipse" tool bits can be guaranteed. 


Cheap tool bits can mean dearer production costs 
When you buy tool bits you buy cutting capacity and it pays 
to buy the best. ‘Eclipse’ tool bits keep keen cutting longer 
than inferior tools — feducing time out for regrinds and 


increasing production. ) 








Tool bit holders can help with production too 
‘Eclipse’ tool bit holders have been specially developed to get 
the very best from ‘Eclipse’ tool bits. They have a patent 
clamp, adjustable to variation of tool bit size which holdsighe 
tool absolutely rigid eliminating any tendency to “chatter.” } 








‘Eclipse’ tool bits and tool bit holders are the ideal cutting co 


specify TOOL BITS 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield Led. and are obtainable from all tool distributors. 


uT13 
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The Ilford AZOFLEX Model 221 
Combine printing and developing 
machine (formerly known as Model 
42/63 Mark II) employs safe, odour-free 
AZOFLEX chemicals—just one of the 
many special features that make it the 
ideal photoprinting machine for print 
room or drawing office. 












Capacity: rolls and cut sheets up to 42 in. wide. Printing speed: 
6 in. to 154 ft. per minute. Lamp: H.P.M.V. MA/U 2,000 watt. 
Dimensions: height 50in., width 67in., depth (tray extended) 52in. 
Weight: 850 Ib. 

Subject to certain conditions, the majority of AZOFLEX photoprinting 
machines can be hired as an alternative to outright purchase. 


| ILFORD 


PHOTOPRINTING MACHINES & MATERIALS 











Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPARTMENT AZI7C 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 


Rapid, high-quality photoprinting 


Exposing, developing and drying operations 
completely synchronized. 

All controls accessible from comfortable 
working position. 

High continuous output easily maintained by 
one operator. 

Excellent copies obtainable from old or faded 
originals. 

Comprehensive maintenance service available 
at nominal cost. 
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Technical superiority 


This un-retouched colour photograph taken in our 
foundry shows one of the twin electric melting units 
(using normal frequency mains supply) pouring into 
the large capacity gas-fired holding furnace. 

The whole installation forms the largest melting unit 
of its type in the country, with a capacity of 2 tons 
per hour with very precise temperature control, 
ensuring a high degree of consistency. 


The photograph on the right shows the intricate 
control panel of this 1,100 kW unit. 


Always in the Lead 


THE BRITISH PISTON RING CO. LTD. COVENTRY 
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one of many decorative designs 


The brilliantly successful G.E.C. 101 range of fluorescent 
fittings offers a wide choice of designs for every lighting 
requirement — in executive offices, showrooms, shops 
and stores, as well as factory areas. They are made for 
14 to 8 ft. single or twin Osram guaranteed tubes, 

and all employ the famous G.E.C. Basic Channel with 
its proven advantages of versatility and economy in 
installation and maintenance. 





The fitting illustrated, F41130/1, has sides of reeded 030 ‘Perspex’ and a white 
louvre. The ends are polished brass with an inset white pane/. The top and bottom open- 
ings of the ‘Perspex’ are simiiar and the enclosure can be used as shown, or inverted. 





fluorescent lighting fittings 


B60.) 


LTD.. MAGNET HOUSE. KINGSWAY. LONDON, W.C.: 








THE GENERAL ELECTRIC CO 
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Sterling achievements 





span the history of an era 





Ps fo ... and help to make that era memorable. 
Pa ra The continuing success of Sterling Metals is due to their ability 
e : 
f ° to supply castings of the highest quality 












¥ in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the 
greatest technical experience augmented by quality control 
of production which is second to none, 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


and in making engine blocks and cylinder heads in high duty iron. 


Sterling Metals are at your service 


Cast iron cylinder head 






for Austin A35 car. 


By courtesy of Austin Motor Co Ltd 
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A fully illustrated 
brochure is available, 
and requests for copies 
are welcomed 

from Chief Tech- 
nicians and Buyers. 
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FLEXIBLE 
BEARINGS 


The best of both worlds is not easy of 
attainment, although it is constantly 
sought. We believe that the Clayfiex 
Principle represents the best of both flex- 
ible bearing worlds in that it combines 
the advantages of controlled rubber 
deformation (resulting in the well-tried 
pressure-bond), with the added security 
of chemical bonding at the interface of 
rubber and inner member. 
The wide range of types available ensures 
that every flexible bearing application can 
be catered for. Where axial control is 
particularly important the peened outer 
member or the extended rubber type are 
available, while for applications requir- 
ing the bearing to function as a torsional 
spring the B.S. type, which is fully 
chemically bonded without sacrifice 
of essential pre-load upon the rubber 
is recommended. 


PRODUCTION 


* 





Manufactured by 


HOWARD CLAYTON-WRIGHT LTD 


WELLESBOURNE - WARWICKSHIRE - ENGLAND 
Telephone: Wellesbourne 316/7/8 - Telegrams: ‘Clatonrite’ Wellesbourne 











CHIEFTAIN 




















As with all other vehicles in their range, 

the new Chieftain and Claymore chassis of 

Albion Motors Ltd. are fitted with Capasco non-fade, 
heavy duty moulded brake linings and clutch facings. 








THE CAPE ASBESTOS COMPANY LTC 








70 Automobile Engineer, fanuary 1959 

















ON-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 


» 14 & 116 ° PARK STREET - LONDON’* W ° | Telephone: GROsvenor 6022 
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ROAD TEST FOR A NUT-BUT... 


We Som Ain gE SSD: 





sets up a tension that only a spanner can reNg 
change, vibration, oil infiltration, constant use . 
nothing can make Philidas nuts loosen their grip. 

The range of Philidas Self-locking nuts for all industrial f 


includes: Standard and thin industrial and turret nuts, 
Capped nuts, Single and double anchor nuts 





LOCKING 
NUTS 


They yield only to a spanner 
Send for new catalogue 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LIMITED 





Ferrybridge, Knottingley, Yorks. Tel: Knottingley 2323 (5 lines). Telex: 55166. London Office: 44 Hertford Street, W.!. Tel: LEGation 3888. Telex: 23549 
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that lasts and ilasts... 


TRUBRITE 
Stainies: Sieel 


the car trim of to-day and of the future 


For the brilliance 8 5 























Sparkling beauty enhances styling of modern cars | 
Cannot rust, peel or chip. No pitting. 

More strength—resists scratches and denting. f 
Bright right through. j 

Easy to clean (using only soap and water) 

Time-proof brilliance keeps up value of car. J 


Already adopted for many parts both outside and in by leading 
bs” oo manufacturers, such as Vauxhall, Morris, Wolseley, Riley, etc. 


oh Qhephiold 


TRUBRITE STEEL WORKS © MEADOW HALL * SHEFFIELD * Telephone: Sheffield 387272 
London Office : Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel: Temple Bar 7187/8 
Birmingham Office: 191 Corporation St., Birmingham 4. Tel: Central 6801/2 


ARTHUR LEE & SONS LIMITED 
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DARTMOUTH AUTO CASTINGS LTD SMETHWICK 40 STAFFS 
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At some forgotten period of antiquity, primitive Man 
must have realised that a log could be moved 
more easily by rolling than by dragging it lengthwise. 
But from this it was a great step of imagination to use 
the log as a machine for moving heavy loads, by putting 
several logs between the load and the ground, 
thus substituting rolling friction for sliding or skidding. 
By historical times the device was in 
well-organised employment for the building of 
great edifices such as the Pyramids. 
The principles of substituting rolling friction for 





sliding friction and of spreading the load between 
a number of rolling elements have found their 





ultimate development in the comprehensive range of 
anti-friction bearings manufactured 
by the world-wide &£SF° organisation. 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES 


okKr 





BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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ENGINEER 


Towarps the end of last November a discussion on 
the subject of accessibility, in relation to the modern car, 
was held in London by the Automobile Division of the 
Institution of Mechanical Engineers. A number of speakers 
stressed the desirability of judging accessibility, not by 
some ideal standard but in terms of the necessary frequency 
of attention. It was maintained that, on this latter basis, 
certain current engine designs, incorporating push rod 
actuated valves, could be criticized on the ground that 
valve clearance adjustment is needed too frequently. 

The reason for the undesirably rapid wear on push rod 
and rocker mechanisms is usually the large number of 
bearing surfaces between the camshaft and the valve stems. 
Although a system may be irreproachable so far as its 
effective life is concerned, the sum of the individually 
negligible wear rates can be appreciable and call for 
frequent adjustment. Also, where the camshaft is in the 
crankcase, the flexibility of the long push rods can give 
rise to vibration that leads to a relatively high rate of wear 
and reduces mechanical efficiency. 

During the discussion at the Institution, the principal 
speaker advocated the single overhead camshaft as a better 
compromise than a side mounted camshaft, push rods and 
rockers. Higher operational efficiency is an obvious 
advantage of the overhead camshaft, but there seems to be a 
general failure to appreciate how well this layout is suited 
for use with at least two of the currently popular com- 
bustion chamber arrangements. In the majority of bath-tub 
and wedge-type chambers, the valve stems are parallel, 
either vertical or inclined, and all in the same plane. 
With such a disposition, the valves can be actuated directly 
by a single overhead camshaft and piston-type tappets—a 
robust and simple mechanism. 

The piston-type tappet arrangement scores additionally 
over rocker actuation in that it does not impart any side 
thrust to the valve, so the life of the guides and seats is 
improved. Since the tappets are generally large enough to 
embrace the springs, they automatically have sufficient 
peripheral bearing area to resist the lateral loading applied 
by the cams. It has been argued that there is considerable 
friction on this large surface area. However, the popularity 
of the layout for high-efficiency engines suggests that this 
bogy is not a serious one. With direct valve operation of 
the type under discussion, the weight, and hence the 
inertia, of the reciprocating parts is lower than with a 
comparable push rod mechanism. As a result, the rate of 
the valve springs can be lower, so loadings are reduced 


Automobile Engineer, January 1959 


EQUIPMENT 


The Overhead Camshaft 


and operation should be quieter over the whole range. 

Those who view this overhead camshaft layout with 
disfavour point out that valve clearance adjustment has to 
be done either by grinding the ends of the valve stems or by 
fitting shims between them and the tappets. Such adjust- 
ment is thus hardly a task for the average owner. Up to a 
point, this is a valid criticism, but it brings us back to the 
original issue: if the period between these adjustments is 
suthciently long, the more difficult adjustment is acceptable 
even though access may be awkward. It could reasonably 
be expected that a properly designed overhead camshaft 
system should only require adjustment of valve clearances 
when the head has to be removed for decarbonizing and 
attention to the valve seating faces. In any case, there need 
be no special difficulty in arranging for the removal of the 
camshaft without disturbing the timing. 

The greater cost of the overhead camshaft mechanism 
relative to that of the push rod type is frequently cited as 
the most important single reason against its adoption for 
low-price, quantity produced cars. To what extent do the 
facts justify condemnation in the case under consideration? 
The drive to the camshaft has to be lengthened, either by 
the employment of a longer chain, or by the use of a two- 
stage arrangement. Certainly the adoption of a two-stage 
drive involves added cost, but the possibility of using a 
longer chain should be considered in the light of the fact 
that tensioners have been much improved during the last 
few years, although some may also be more expensive than 
the earlier ones. 

On the credit side, the boring of tappet guides in the 
block is eliminated, as are the push rods, the overhead 
rockers and their shaft. There is no reason why piston-type 
tappets should be appreciably more expensive to produce 
than those for use with push rods, and it should be possible 
to run them directly in the cylinder head. The lubrication 
system would be simplified, while the umbrella effect of the 
tappets should prevent excessive oil loss down the valve 
guides. Any added complexity of the head casting is 
countered by the corresponding simplification of the block. 

Where the valves are parallel and in line, there would 
seem to be a good case for the single overhead camshaft 
on petrol and certain diesel engines. For V-cight and 
V-twelve units, however, the balance is probably still in 
favour of the push rod design: the single camshaft, 
mounted relatively high in the crankcase, and the shoft 
push rods provide a simpler and stiffer valve actuation gear 
than that of an in-line engine of conventional arrangement. 


H 1 
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The C.A.V. DPA Fuel Pump 


Development and Construction of an Efficient, Compact and Low- Priced 


Distributor Type Fuel Injection Pump 


Ix November 1956, C.A.V. Ltd. introduced their DPA 
distributor type fuel injection pump, and thereby made a 
marked contribution to the development of the small, 
high-speed compression-ignition engine. Since that date over 
150,000 pumps of this type have gone into service on a 
variety of applications, including private cars, taxis, cross- 
country and commercial vehicles, as well as tractors and 
generating sets. The number of engines already fitted with 
the DPA pump as standard equipment now totals nine, 
from four manufacturers, and several additions should be 
released in the near future. 

Before turning to a description of the construction and 
operation of the pump, it is interesting to consider what led 
up to its introduction. Early in the post-war period, pressure 
from engine manufacturers made it clear to C.A.V. that if the 
diesel engine was to fulfil its potential in the smaller sizes, 
the cost of fuel injection equipment would have to be reduced. 
Although much work had been done in this direction on the 
in-line type of pump, there was an obvious limit to what 
could be achieved. The smaller the engine, the greater 
becomes the proportional cost of the fuel injection unit, and it 
was apparent to the C.A.V. engineers that a radical sim- 
plification of pump design was necessary to obtain the 
desired results. For this main reason the distributor type of 
injection pump looked promising. A further important 
advantage, however, was its inherent ability to run at 
higher speeds than the in-line pump; also, because of its 
basic simplicity, it should be operationally reliable and 
cheap to maintain. 

As is well known, the principle of this type of fuel pump is 
the use of a single pumping element to feed the fuel to a 
rotary distributor supplying the individual injectors in the 
correct order. Having decided to investigate the distributor 
pump, C.A.V. developed several such designs. The pumps 
evolved were compact and possessed useful characteristics 
but their relatively complex distributor mechanism called 
for a very high standard of accuracy in manufacture. Not 
the least of the difficulties was one which is fundamental 
with small diesel engines: the small quantity of fuel per 


On the Ferguson agricultural tractor, the DPA pump is horizontal and 
is fitted with a mechanical governor giving very precise control 





delivery of the pump, and hence the necessity of minimal 
calibration variations as between one cylinder and another. 
In spite of the intensive work carried out over several years, 
the results obtained by 1953 were not as favourable as had 
been hoped. After close review of the work done elsewhere, 
as well as at C.A.V., interest was directed towards the 
distributor type pump then under development by the 
Hartford Machine Screw Co. in the United States of America. 
This pump, which operated on different principles from those 
investigated by C.A.V., lent itself to low-cost manufacture by 
virtue of its design simplicity, and was capable of running at 








1 splined drive shaft; 2 hydraulic governor ; 3 metering valve ; 4 hydraulic head ; § pumping 
and distributing rotor; 6 fuel inlet; 7 regulating valve; 8 transfer pump; 9 fuel outlet; 
10 automatic advance device; 11 cam ring; 12 pumping plungers 


The constructional simplicity and compactness of the DPA pump is shown 
by this sectioned view of the hydraulically governed version 


satisfactorily high speeds. Moreover, it readily permitted the 
incorporation of those automatic variations of the injection 
timing which had been found necessary for successful 
engine operation over wide speed ranges. Installation was 
easy and a relatively low-power drive was required. Although 
not in normal production, the Hartford pump had already 
been under development for a number of years and had 
proved successful on a large variety of engines. 

An agreement for the further development and production 
of this design was therefore concluded by C.A.V., and the 
development programme was at once put in hand at Acton. 
This was particularly concerned with the adaptation of the 
pump to suit British and European engines. Laboratory testing 
was followed by lengthy experience on the engine test beds and 
finally under actual service conditions. Over 100 pumps 
were employed for the service trials and were run for more 
than 150,000 hours in all weathers and on numerous dif- 
ferent applications. So satisfactory were the results of these 
tests that large-scale production was put in hand at the 
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C.A.V. factory at Rochester. This new venture necessitated 
the installation of many new special-purpose machine tools 
and the organization of a considerable degree of automatic 
operation and checking to attain the desired standards. 


Description and Operation 

The DPA pump is of the opposed plunger pattern. An 
interesting feature is the absence of gears and ball or roller 
bearings. The number of working parts is, of course, 
independent of the number of engine cylinders. Since the 
pump and its governor form an oil-tight unit in which 
pressure is maintained, the entry of dust and water is 
prevented; also, the moving parts are lubricated by filtered 
fuel oil, so that no additional oil supply is required. 

Two important features of a fuel pump are accurate 
calibration as between one cylinder and another, and correct 
phasing, that is, ensuring that the injection timing is the 
same for each cylinder. In the DPA pump they are inherent 
in the design, depending only on accuracy of manufacture 
and not on external setting or adjustment. Since the 
reciprocating masses are small and the plungers are returned 
hydraulically, instead of by springs, the pump can operate 
efficiently at high speeds. At the present stage of develop- 
ment the limit is in the region of 12,000 deliveries per 








The Mark IV type of 
distributor pump 
developed by C.A.V. 
before adoption cf 
the Hartford pump 


minute, but it is expected that further improvements will be 
possible. C.A.V. prefer to quote deliveries per minute 
rather than pump or engine revolutions per minute, because 
the limiting factor is the ability to recharge the pump 
between successive injections. Two types of governor are 
available, ome mechanical and the other hydraulic. For 
this distributor form of pump, the hydraulic governor is 
simpler and cheaper than the mechanical type; it also results 
in a more compact pump assembly, and so gives an advantage 
where installation space is at a premium. The mechanical 
governor, on the other hand, permits very precise control of 
speed. 

On the splined driving shaft of the pump, and rotating 
with it, are two assemblies. Of these, the one more remote 
from the driving end of the shaft is the fuel transfer pump, 
and that adjacent to it is the pumping and distributing rotor. 
The transfer pump is of the continuous discharge, sliding 
vane type. It raises the pressure of the fuel to an inter- 
mediate level and delivers it through internal passages to the 


Automobile Engineer, January 1959 





On the Land-Rover the nzarly vertical pump is camshaft driven 


governor-controlled metering valve. The delivery pressure 
of the transfer pump is controlled by a by-pass valve which 
will be referred to again later. To avoid any possibility of 
incorrect timing on initial fitting or subsequent refitting of a 
pump, there is a master spline in the drive to the pump shaft. 

The pumping section of the rotor is of a larger diameter 
than the distributing section, which is a close running fit in 
the hydraulic head. In the pumping portion is a cross-bore, 
in which slide the pumping plungers. By the use of two 
opposed plungers, side-thrust reaction on the rotor is 
obviated. The plungers are moved inward by means of a 
stationary cam ring, in the body of the pump, and roller 
followers carried in shoes free to slide radially in slots in the 
rotor. An aluminium alloy casing is employed, and the rotor, 
head and plungers are of hardened steel. Normally, there are 
as many lobes on the cam ring as there are cylinders in the 
engine, and they are equally spaced round the circumference 
of the ring. 

An axial passage in the rotor connects the pumping 
space between the plungers with the fuel inlet and delivery 
ports. The radial inlet ports are disposed at equal intervals 
round the rotor and, as this revolves, align successively with 
a port in the hydraulic head. This latter port is supplied 
with fuel from the metering valve already mentioned. 
There is a single distributing port in the rotor, and this 
aligns in turn with the outlet ports in the hydraulic head. 
The outlet ports, too, are equally disposed round the cir- 
cumference and are equal in number to the engine cylinders. 
They are connected to conventional injector nozzles in the 
cylinder head. 

When one of the inlet ports in the rotor aligns with the 
port from the metering valve, the rollers are, of course, 
between successive lobes on the cam ring. Fuel, under 
transfer pump pressure, enters the axial passage in the 
rotor, the pressure causing the plungers to separate. As the 
rotor revolves, the inlet port is cut off, and further travel 
brings the distributor port in line with the appropriate 
outlet port in the head. Simultaneously, the rollers come 
into contact with the cams and the plungers are moved 
inward. Fuel is thus forced through the outlet port to the 
injector. After delivery is completed, the outlet port is cut 
off, one of the inlet ports aligns with the metering valve 
port and the cycle begins again. 

Greater cam lift is actually available than is required for 
maximum fuel delivery; as a result, the rollers do not follow 
the base circle of the cam ring but come into contact with the 
lobes part way up their slope. The distance by which the 














Diagrammatic representation of the DPA principle of operation: on the 
left is shown the charging stroke and on the right the injection stroke 


plungers separate—and so their stroke after the rollers 
contact the cams—depends on the amount of fuel entering 
the rotor; this quantity is controlled by the metering valve. 
It will be appreciated that no non-return valves are required 
in the system because, when any inlet port is in action, the 
distributor port is cut off, and conversely. To avoid dribbling 
of the injector nozzles, the cam profile is such as to provide a 
retraction period after full lift, and this results in the un- 
loading of the fuel lines. Because the plungers are not 
spring loaded and the transfer pump resistance is continuous, 
the driving torque of the complete unit is always positive. 

The only basic adjustment on the DPA pump is that to 
control the maximum amount of fuel admitted. This 
adjustment is effected in a very simple manner by varying 
the limit of outward travel of the roller shoes, and hence of 
the plungers. Retaining the roller shoes axially in their 
slots in the rotor are the upper and lower adjusting plates. 
To keep the plates mutually aligned, the lower of them has 
two bent-over tongues that engage in slots in the upper 
plate. 

In each plate are two diametrically opposed slots, the 
outer edges of which have a curvature of cam form. Pro- 
jecting into the slots from the ends of each shoe are lugs 
having a corresponding curvature on their outer faces. 
Outward movement of the shoes is limited by contact 
between the lugs and the slots. Two screws clamp the lower 
plate to the rotor; they pass through slots in the plate, 
which allow limited angular movement between the two 
assemblies. Such movement causes the lugs on the roller 
shoes to ride up or down the cam edges of the slots, thus 
altering the maximum outward travel permitted to the shoes. 

The type of metering valve employed in the DPA pump 
depends on the governor fitted. With the hydraulic governor 
a piston valve is utilized, whereas the mechanically governed 
pump has a valve of rotary pattern. The pressure regulating 
valve is of the piston type and is operated by any differential 
that there may be between the pressure of the regulating 
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Section through the 


pressure regulating 
valve in the end 
plate. The priming 


spring can be seen 
on the left side 
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spring and that of the transfer pump delivery, as modified by 
the setting of the metering valve at any particular instant. If 
the metering valve is closed, the full transfer pump pressure is 
applied to the piston of the valve; in consequence, the 
regulating spring is compressed and the by-pass valve fully 
opened to allow the fuel to flow back to the suction side of 
the trinsfer pump. As the metering valve opens, the 
hydraulic pressure is reduced on the piston, which therefore 
moves to reduce the amount of fuel by-passed. 

This valve additionally provides a means of by-passing the 
transfer pump during hand priming when the engine is station- 
ary, and so enables the metering port in the hydraulic head to be 
filled before turning the engine. In this operation, the 
priming pressure—applied through the by-pass passage of 
the valve—causes the piston to move away from the regu- 
lating spring and to compress a secondary one, termed the 
priming spring, thereby uncovering a port leading to the 
delivery side of the pump, and so to the metering valve. 


Governing 

Before dealing in detail with the two types of governor, it 
should be mentioned that the governor has an easier duty on 
the DPA pump than on a conventional in-line pump. This 
is because of the inherently stable delivery characteristics of 





A cam-shape slot; B lug on 
roller shoe; C€ roller shoe; 
D roller; E plunger; F adjust- 
ing plate; G locking screw hole 
in shoe carrier 







Above: The method used 
to adjust the maximum 
travel of the plungers. 
Left: The adjusting unit 
assembled for fitting 


the pump. With helix-controlled pumps there is normally a 
tendency for the fuel delivery rate to increase with engine 
speed, for any particular setting of the control rod, particu- 
larly at light load. With the distributer pump, on the other 
hand, a minor increase in speed results in a reduction in the 
quantity of fuel delivered per cycle, because of the reduction 
in available filling time. A further advantage from the 
governing aspect is that the effort required to move the 
control valve is very small. 

Both governors are of the all-speed type, and the simple 
hydraulic unit, housed in a small casting attached to the 
side of the pump body, gives control comparable with that 
of a pneumatic governor on an in-line pump. With this 
type af governor, the metering valve piston is a sliding fit 
in a cross-bore in the hydraulic head and has an annular 
groove fed by fuel, at transfer pressure, through internal 
drillways from its inner end. As can be seen from the 
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accompanying illustration, the passage of fuel to the metering 
port is controlled by the axial position of the groove in 
relation to the port. 

On the valve stem are the main governor spring and the 
light idling spring; they are separated by a cylindrical rack 
member which is engaged by pinion teeth cut on the control 
lever shaft. A large disc on the valve acts as a damper to 
reduce sudden movements. The position of the metering 
valve during normal running is controlled by the main 
spring pressure in opposition to the transfer pump pressure: 
an increase in engine speed raises the transfer pressure and so 
reduces the valve opening until equilibrium is reached. 
When the control is moved towards the idling stop, the 
main spring pressure is reduced and the idling spring is 
eventually brought into action. Operation of the over-riding 
shut-off lever causes a cam, on the lever spindle, to bear on 
the washer that retains the idling spring and lift the metering 
valve, thus cutting off the fuel completely. 

Where the more precise and rather costlier mechanical 
governor is specified, the pump body is longer, because of 
the greater dimensions of the governor unit, but the pumping 
unit is unaltered except in respect of the metering valve. 
As stated earlier, this is of the rotary type and it has an 
axial groove adjacent to the metering port. Pivoting about 
one end, the four governor flyweights are in a cruciform 
carrier on the driving shaft. As the weights move in or out 
under varying centrifugal force, they slide a thrust sleeve 
along the shaft. This sleeve bears on the control arm, which 
hinges about a knife-edge on its carrier bracket and is 
connected to the metering valve arm by a lightly spring- 
loaded hook assembly. 

The main control lever is pivoted in the governor cover, 
with one arm outside and one inside; the internal arm is 
linked to the hinged control arm by the governor spring, 
which is in tension, and the idling spring, which is of light, 
compression type. It follows that the position of the control 
arm, and hence that of the metering valve, is determined by 
the balance between the pressure of the spring and the 
thrust due to centrifugal force on the sleeve. At idling, 
only the light control spring is operating, but as the control 
lever is moved to increase the speed, the main governor 
spring comes into effect. For a given setting of the control 
lever, any variation in speed causes an alteration in centri- 
fugal force, and so requires a movement of the metering 
valve arm to restore the equilibrium. 

Bearing on extension of the valve arm is a bar, moved by 
an external lever, which can be actuated to shut-off the fuel 
to stop the engine. Because of the light spring loading on 
the hook-up from the control arm to the metering valve 
arm, the valve can be shut off irrespective of the position of 
the governor weights and sleeve. For starting, the throttle 
lever is fully opened to hold the metering valve in the 
maximum fuel position until the engine fires, whereupon 
the lever is brought straight back to the idling position. 


Timing Variation 

As on an ignition distributor, automatic variation of the 
injection timing can readily be embodied in the DPA pump— 
a feature that constitutes one of its important advantages 
over the in-line pump. Such timing variation is effected by 
appropriate rotation of the cam ring by means of a simple 
hydraulic servo mechanism fed by the transfer pump. 
Screwed radially into the periphery of the cam ring is a 
ball-ended peg, which projects into the servo chamber and 
engages with the servo piston. This piston is spring-loaded 
from one end towards the retard position, and its other end 
is exposed to the transfer supply. A ball non-return valve in 
the feed line prevents the cam ring from returning as a 
result of impact of the rollers on the lobes, but when speed 
falls and the transfer pressure drops, leakage past the 
piston causes a movement back to the retarded position. 
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The mechanical governor 
embodies four flyweights 
and a thrust sieeve that 
operates the metering 
valve through a linkage 


In its simplest form the timing control takes the form of 
an automatic advance mechanism brought into operation 
progressively with speed. It enables the basic timing to be 
set far enough advanced to give optimum torque at high 
speeds, without the attendant rough and noisy running 
which, with a pump running on fixed timing, is difficult to 
avoid at lower speeds. One of the sets of engine curves 
accompanying this article illustrates the beneficial effect of 
the automatic advance at both ends of the speed range. The 
curves were obtained on a medium-size six-cylinder unit 
with direct injection, in one case fitted with the DPA pump 
and in the other with a conventional in-line pump set to the 
best compromise timing. 

Because a reduction in load reduces the outward travel of 
the pump plungers, it also causes the rollers to contact the 
cams nearer their crests. In consequence there is some 
inherent retarding of the timing as the load diminishes. The 
effect is analogous to that produced by variation of the 
contact breaker gap on an ignition distributor, and is 
similar to that which obtains with a conventional jerk pump 
with inverted-helix elements. 

This feature tends to reduce combustion noise under 
light load and, particularly, at idling. In conjunction with 
the automatic advance with speed, it has been found to give 
good results and improved fuel economy on the majority 
of the engines tested, particularly those of the direct injection 


On the simple hydraulic 
governor, a piston type 
metering valve is used, 
with actuation by means 
ef a rack and springs 
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t: Comparative performance curves of a 5 litre engine with in-line pump, dotted lines, and DPA pump with speed advance, full lines. Centre: 
The beneficial effect of light-load advance on the torque curve, full line, of this small, indirect injection engine is very marked. Right: Improved 
performance has been obtained by_use of a DPA pump, full lines, in place of an in-line pump on an 11 litre engine 
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Circuit diagram for a DPA pump fitted with a hydraulic governor 


type. However, on certain small high-speed engines with 
indirect injection, the self-retarding characteristic has 
produced a tendency to misfire under light load at maximum 
speed. This misfiring could not be eliminated simply by 
the advance with speed, because the amount of advance 
needed to do so resulted in over-advance under full-load 
conditions and also excessive combustion noise. 

To cater for such circumstances, light-load advance can 
be incorporated without difficulty. Use is made of the 
position of the metering valve, as a measure of engine load, to 
modify the fuel pressure applied to the servo piston 
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controlling the cam position. The benefit of this additional 
control in special cases is clearly shown in the second set of 
curves, applicable to a 2} litre indirect injection four- 
cylinder tractor engine. By the use of light-load advance, a 
considerably retarded basic timing was found to be possible, 
and the performance at lower speeds was markedly improved 
as a result. The reduction of over 200 r.p.m. in the speed for 
maximum torque is, of course, especially valuable for a 
tractor engine. 

In certain applications it may be desirable for the engine to 
produce its peak torque at a lower speed than that given by 
the normal pump delivery characteristics. To obtain this 
condition, the delivery curve can be modified by limiting 
the maximum opening of the control lever, but an inevitable 
result with this or any other type of pump is some reduction 
in the maximum power output of the engine. 


Starting 

Tests at C.A.V. have shown that injection timing can have 
a considerable effect on ease of starting from cold. Under 
this condition, injection should not only begin later than 
during normal running, but should also terminate later in 
the compression stroke; the fulfilment of this requirement is 
regarded as being the main advantage derived from the 
provision of excess fuel on an in-line pump. With the 
DPA pump there is no additional problem to provide the 
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optimum retard of the cam ring for starting; control can 
either be automatic or by hand. 

Although the provision of adequate retard, in conjunction 
with the usual starting aids, is normally found sufficient, 
excess fuel up to 50 per cent can be provided automatically if 
desirable on a particular engine. The method employed to 
provide the excess fuel is temporarily to rotate the cam ring 
sufficiently to cut out the normal unloading action of the 
cams, thereby adding the retraction volume to the normal 
delivery volume. 

A typical fuel system for the DPA pump is shown in one of 
the accompanying illustrations. The main fuel filter is a 
C.A.V. F4 paper element unit, and the filter head embodies 
connections for the return line from the pump and the 
permanent bleed back to the tank. To lubricate the cam 
ring, rollers and shoes, fuel is fed, at transfer pressure, 
to the lower part of the rotor, by way of annular and axial 
grooves on the rotor; the return line to the pump permits 
circulation of this fuel and also serves to carry away any air 
entrained in the pump. 

The one basic DPA pump is adaptable to engines of 
widely different cylinder capacities merely by varying the 





The DPA pump with 
starting retard, A, can 
provide better cold 
starting than the in- 
line pump with excess 
fuel, shown at B 
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diameter of the plungers. There is a range of sizes from 
45mm to 10mm, in 0-5 mm steps, and the maximum 
plunger stroke is approximately 2:2mm. At the present 
stage of development, a delivery of 100 mm* per injection 
is the upper limit recommended, though engines requiring 
greater quantities have been operating very satisfactorily 
during bench testing at the Acton factory of C.A.V. Ltd. 


Pedal Pressures 


NEW instrument for measuring vehicle brake 

pedal pressure has recently been introduced by J. 
Langham Thompson Ltd., Springland Laboratories, Bushey 
Heath, Herts. It comprises two components, the measuring 
head and the indicating meter, and is operated from a D.C. 
supply of 40 to 45 volts. The measuring head is a circular 
pad, 3 in diameter and 1 in deep, which is attached to the 
brake pedal. Within the head is a transducer element 
consisting of strain gauges cemented to a diaphragm and 
connected to form a complete bridge. 

The indicating meter has its mechanical zero at the full- 
scale position but when it is connected electrically to the 
transducer element the electrical zero coincides with the 
scale zero. This is because the transducer is artificially 
unbalanced by an amount corresponding to the full pressure 
range of the operating pad. The application of pressure to 
the pad then causes the pointer to move over the scale in the 
normal way, but it will be appreciated that, at full pressure, 
the bridge is balanced and output current is nil. By the use of 
this basic unbalance the need for repeated service calibration 
of the instrument is obviated. 

A pressure range of 0 to 200 Ib is covered by the first 
model to be developed but any other maximum pressures 
from 50 to 1,000 lb can be obtained by modifying the 
dimensions of the diaphragrm. The metal box that houses the 
meter carries the on-off switch and another for operating the 
zero adjusting resistance; the box is attached to the vehicle’s 
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NEW range of hardeners was introduced some months 

ago by Leicester, Lovell and Co. Ltd., for use with the 
company’s epoxide resins. The primary purpose of the new 
hardeners is to reduce the toxic and dermatitic hazards 
that are usually associated with the normal resin and hardener 
combination. Extensive experience since the introduction of 
these hardeners has confirmed the complete absence of 
skin irritation troubles. 

In addition to this benefit to the user, the hardeners have 
been found to have several other advantages. Among these 
are higher heat resistance in the resin when cured at room 
temperature, improved impact strength, smaller variation 
in gel time with change in temperature, less critical propor- 
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The Thomspon pedal pressure indicator, showing the meter and pad 


windscreen by three rubber sucker pads on the back. A 
single plug-and-socket connector accommodates the cables 
for both the measuring head and the battery. 

Easy installation is a feature of the Thompson instrument; 
the time required for fitting it is only in the region of two 
minutes. It is expected that, in addition to its use for vehicle 
testing, the indicator will be of value for the investigation of 
operator fatigue on pedal-operated factory machinery. 


HARDENERS 


tioning of hardener to resin, and ability to set under damp 
conditions without marked loss of strength. These character- 
istics should facilitate the use of epoxide resins under cold 
or outdoor conditions, as is evidenced by information 
supplied by Leicester, Lovell. Whereas with a normal 
type of hardener the gelling time is 3 hours at the minimum 
practicable temperature of 53 deg F, with the new hardener 
only 14 hours is necessary at 40 deg F and 3 hours at 30 deg F. 
Not more than 10 per cent of the maximum strength is lost 
even if a casting, laminate or adhesive bond is immersed in 
water immediately after it is made. Further details of 
these hardeners and their use may be obtained from the 
manufacturers, at North Baddesley, Southampton. 








Brittle Fracture 


Failure of Iron and Mild and Low Alloy Steels, Without Measurable Deformation, 
Under Relatively Light Load 


Mup steel has been used as a material of construction 
for so many years that its reliability for service under a 
wide range of conditions is often accepted without question, 
and the information provided by the tensile test is generally 
considered by the engineer to give a complete and adequate 
indication of the suitability of this material for use in any 
particular application. It was with something of a shock 
therefore that engineers learnt, from the failure of certain 
of the American Liberty and Victory welded merchant 
ships during the war years, that this material can behave 
in a manner not predictable by the tensile test, Fig. 1. In 
fact, under certain conditions, this otherwise ductile material 
can fail in a completely brittle manner, without measurable 
deformation, under a comparatively light load. The failure 
of the welded ships was, unfortunately, identified with welding 
as a technique of fabrication and while it is true that certain 
of the early failures of the welded ships were due, in part, 
to poor welding and design it is now clear that the phenomenon 
of brittle failure, or brittle fracture as it has come to be called, 
is common to all ferritic structural steels irrespective of the 
mode of fabrication of the structure. 

One of the earliest recorded observations of brittle fracture 
would seem to be that by Nathaniel Barnaby who, in 1879, 
deplored “‘the fracture in Bessemer bars from some trifling 
blow or strain during the late severe weather at Chatham,” 
although many years passed before there was any intensive 
investigation of the problem. Before considering the outcome 
of such investigations it is desirable, as a preliminary, to 
define the phenomenon more precisely. The term brittle 
fracture, that is, fracture with little or no prior plastic 
deformation, might be applied, equally, to such examples 
as severely work hardened steel or to hardenable steel 
quenched from the austenitic condition. Such brittleness, 
however, is immediately revealed by a tensile or bend test. 





Fig. 2. Ductile and brittle fractures in mild steel test specimens: 
(a) above, standard specimen stressed to failure at 18 deg C: (b) below, 
notched test specimen that has been stressed to failure at —20 deg C 








Fig.1. This photograph is of a brittle fracture failure of the S.S. Schenec- 
tady, and is reproduced by courtesy of the Ship Structure Committee 
of the American National Research Council. Spectacular failures such 
as this have greatly stimulated research into all aspects of the problem 


Brittle fracture, which resulted in the catastrophic failure 
of the welded ships, cannot be detected by means of the 
normal tensile test at room temperature, in which the rate of 
straining is relatively slow. The phenomenon of this type 
of fracture is an inherent property of ferritic materials and its 
occurrence is due to the fact that, under certain conditions 
of application of stress, fracture can take place by cleavage, 
through the crystals in such materials, along certain crystallo- 
graphic planes, instead of by a ductile mechanism involving 
shear, as in a normal tensile test. 

Brittle fractures normally propagate at extremely high 
speeds, rates as high as 4,000 ft/sec having been measured. 
The stress needed to extend the fracture is usually lower 
than that required to initiate it and the fracture surface 
presents a bright, faceted appearance since, as already 
mentioned, cleavage occurs largely across the grains, which 
remain substantially undeformed during the propagation 
of the fracture. It is usually true, also, that a test specimen 
taken from a plate that has failed in a completely brittle 
manner shows adequate ductility if tested in simple tension. 

To summarize, it can be stated that the phenomenon of 
brittle fracture is an inherent property of iron, mild steels 
and low alloy steels and is the natural result of the duplex 
mode of deformation of these and other ferritic materials. 
In a normal tensile test, mild steel, for example, deforms 
before fracture in the manner indicated in Fig. 2a, the plastic 
deformation providing not only a useful insurance against 
fracture but also some warning of impending failure. Under 
certain externally imposed conditions, however, mild steel 
can fail as shown in Fig. 2b, without either measurable prior 
deformation or warning. In the example illustrated in 
Fig. 2b, two sharp notches were machined, in the sides, at 
right angles to the longitudinal axis of an otherwise standard 
tensile test specimen, which was then stressed in a tensile 
testing machine, at —20 deg C, until it failed. 
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It is now well established that the principal factors 
associated with the occurrence of brittle fracture are: low 
temperatures, high rates of strain and the presence of notches 
or stress concentrations. All ferritic steels cam show a 
transition from ductile to brittle behaviour with decrease in 
temperature at high rates of strain, and for all such materials 
there is a critical temperature range above which brittle 
fracture at a notch does not occur and below which it does 
occur, the transition range between being narrow. This 
behaviour is exemplified by the typical curve, Fig. 3, which 
shows the energy absorbed in the standard Izod test in 
fracturing mild steel specimens at temperatures ranging 
from +50 deg C to —50 deg C. The change in the appear- 
ance of the surface of the fracture with change in the 
temperature of testing is also illustrated in Fig. 3, in which 
the transition from a dark, fibrous fracture at +40 deg C toa 
bright, faceted fracture at —50 deg C can be seen. From 
such a curve, a ductile to brittle transition temperature 
may be selected on some arbitrary basis. 

The fundamental mechanism of brittle fracture is not, 
as yet, completely understood, although it is a relatively 
simple matter to analyze the problem itself. Thus it may be 
assumed that ferritic material possesses a characteristic shear, 
or flow, strength which rises rapidly with decreasing tempera- 
ture or increasing strain rate, and a fracture, or rupture, 
strength which is not so influenced to any extent. Reduction 
in temperature increases the stress level at which flow can 
begin and, if this stress level is raised sufficiently, fracture 
will occur under conditions of high rates of strain, before 
flow can begin. The presence of a notch causes a local 
concentration of stress and contributes to the failure and, 
indeed, it would seem that the stress raising effect of a notch 
is necessary for the initiation of brittle fracture, since in 
order to initiate brittle fracture from a notch, however 
sharp, stresses slightly above the yield stress appear to be 
required in the general area of the point of origin. 

While the phenomenon of brittle fracture is an inherent 
property of ferritic materials, the method of manufacture, 
composition and heat treatment can affect the resistance 
of a steel to this mode of failure. It is now well established 
that killed steels are less susceptible to brittle fracture than 
Bessemer and rimming steels; also steel of fine inherent 
grain size shows a lower ductile to brittle transition tempera- 
ture, that is, lower susceptibility to brittle fracture, than a 
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comparable steel of coarse grain size. However, it does not 
appear to matter how the small grain size is secured, and 
beneficial results are obtained both by suitable deoxidation 
practice and by an appropriate hot-working schedule. 
Normalizing after hot-working may or may not be beneficial, 
but rapid cooling lowers the transition temperature. The 
fineness of the metallographic structure, for example, the 
state of division of the pearlite, can also have an effect on 
the tendency to brittle fracture. Also, thick plates are more 
susceptible than thin. 

Carbon, silicon, phosphorus, nitrogen and sulphur raise 
the transition temperature, that is, increase the susceptibility 
to brittle fracture, while manganese and nickel lower it. 
As a result of the realization of the relative effects of carbon 
and manganese, Lloyd’s Register of Shipping have amended 
their rules* for ship plates: they have specified that, in steels 
to be used in ship construction, the sum of the carbon 
content plus one sixth of the manganese content shall not 
exceed 0-40 per cent. 

Many tests have been devised to assess the susceptibility 
of steels to brittle fracture, but the exact interpretation of 
the results obtained is still the subject of some controversy, 
and the degree of correlation between the various tests is 
uncertain. Therefore, while a great deal is now known about 
brittle fracture, and many of the practical remedies for 
minimizing the susceptibility of a steel to this form of failure 
are well established, much remains to be done before the 
phenomenon is completely understood in all its aspects. 





* Lloyd’s Register of Shipping, Extracts from the Rules for the Construction 
and Classification of Steel Ships”, No. 4, 1957. 
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DISC BRAKES’ 


Part I: Their History and Comments on Some of the Fundamental Principles 
J. O. Sraruine, M.S.A.E., G.1.Mech.E. 


Sos the Second World War, much thought and research 
has been devoted to the improvement of road vehicle brakes, 
particularly for heavy vehicles such as trucks, tractor-trailer 
vehicles, buses, coaches, and tankers. Owners and operators, 
especially in countries where long and exceptionally steep 
gradients are encountered, have for many years appreciated 
the need for a more efficient and comprehensive method of 
dissipating the heat generated during braking. 

It is well known that a brake is simply a device for convert- 
ing the energy of a moving body into other forms of energy 
mainly into heat, and that the greater the speed of the vehicle, 
the more heat will be generated in bringing it to a standstill. 
Therefore, the main problem that manufacturers are faced 
with is that of dissipating quickly and efficiently the heat gen- 
erated, the object being mainly to avoid both drum distortion, 
due to expansion, and alteration of the frictional character- 
istics of the lining materials during prolonged or extreme 
braking. Obviously, the remedy for fade and heat spotting of 
the rubbing surfaces of the drums, and consequent judder, is 
to make adequate provision for the dissipation of the heat 
generated, for instance, by supplying cooling air around the 
affected parts. However, the modern trend of design towards 
envelopment of the wheels and axles of the vehicles seriously 
decreases the cooling flow round the brakes. 

In the case of conventional drum brakes, a prime cause of 
loss of effective pedal travel, particularly with commercial 
vehicles, is that as the brake drum becomes hot, it expands 
radially outwards from the shoes. These undesirable features 
of drum brakes have led to the development of disc brakes. 


Basic principles of disc brakes 

There are two main types of disc brake. The first is the 
spot type. In the simplified design, shown in Fig. 1, hydraulic 
actuators move the friction pads into contact with the disc. 
These actuators are in a housing secured to a stationary part 
of the suspension, and the friction pads cover only a small 


* Based mainly on an unpublished paper presented | before the Graduate Section of the the 
Institution of Mechanical Engineers. 
































Fig. 1. Diagram 
showing the principle 
of operation of a 


simple disc brake 





portion of the surface area of the revolving disc. This scheme 
has formed the basis of many patent specifications, concerning 
disc brakes, filed recently, in this country and in several 
foreign countries by Dunlop Rubber Co. Ltd. and Girling Ltd. 

A variant of the spot type disc brake has been developed 
almost exclusively by the Lockheed Hydraulic Brake Co. 
Ltd., of Leamington Spa, and by the Wingfoot Corporation 
of the United States of America. In this variant, only one 
friction pad is moved directly by the hydraulic actuator, to 
engage the revolving disc, the other pad being secured to the 
side of the housing remote from the fluid pressure chamber. 
In some cases the housing slides in a direction parallel to the 
axis of the brake disc and in others the disc itself slides, to 
equalize the pressures between the two pads. 

An important feature of all these spot type disc brakes is 
that the housing containing the fluid pressure actuator- 
mechanisms covers only about a quarter, or even less, of the 
surface area of the disc. Thus, the remainder of the disc can 
be left exposed to the cooling air. 

The second main type of disc brake is essentially similar to 
a clutch, in that a pair of pressure plates carrying segments of 
friction material, extend for 360 deg around the friction 
surfaces. These plates are moved axially outwards to bear 
against two revolving disc surfaces, usually formed by the 


Fig. 2. The left-hand 
diagram shows 

expansion of the drum 
tends to increase the 
shoe clearance, where- 
as in the case of the 
disc type brake, on 
the right, the effects 
of expansion on clear- 
ances are negligible 


inner faces of the drum housing them. This type of brake 
generally is totally enclosed by the drum, which may be 
ribbed for heat dissipation. Although most disc brakes are 
operated hydraulically, some are mechanically actuated. 


Design features 

With the spot type disc brake, there are two main advan- 
tages. The first is that the friction surfaces are directly 
exposed to the cooling air, whereas in the drum type brakes, 
the friction occurs on internal surfaces, from which heat can 
be dissipated only after it has passed by conduction through the 
drum. It is possible, of course, to ventilate the drum, but the 
scope in this direction is limited. The second important 
advantage of the spot type disc brake is that, unlike the con- 
ventional drum type, the design is such that there is no loss of 
efficiency owing to expansion. As can be seen from Fig. 2, as 
the system becomes hot, expansion of a drum of the internally- 
expanding shoe type of brake tends to move the friction sur- 
faces apart, causing a loss of effective pedal travel. On the 
other hand, brake disc expansion merely alters the relative 
positions of the friction surfaces slightly without tending to 
increase the clearance. This automatically increases the effec- 
tive ratio of pedal travel to friction surface movement, since a 
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margin for expansion no longer has to be provided. 

Two British disc brakes are illustrated in Figs. 3 and 5. One 
is a design by the Dunlop Rubber Co. Ltd., and the other is 
by Girling Ltd. Both brakes are of the spot type. Considering 
first the Dunlop type, it can be seen that a disc, which is about 
} in thick, is gripped between horizontally-opposed pairs of 
circular pads of friction material, about 1}—2 in diameter and 
j—1 in thick. There are usually two or three pairs of pads, 
actuated by hydraulic pressure supplied from a master cylin- 
der system. The pressure acts on opposed hydraulic pistons, 
one applying each pad. A housing, supported by the fixed 
portion of the hub assembly, embraces a portion of the 
periphery of the disc, usually about one quarter or less, and 









A, chambers subject to fluid fressure; B, end cap; C, piston; D, friction pod 


Fig. 3. A disc brake designed by The Dunlop Rubber Co. Ltd 
instance, there are three horizontally cpposed actuating cylinders 


In this 


carries the cylinders, pistons and friction pads. The remain- 
der of the disc is exposed to the cooling effects of the air. 

It might appear from the foregoing that the brake disc 
would suffer from the exposure to water, mud, and other 
foreign matter, but even at moderate speeds, most of the mud 
and water that may strike the revolving disc is immediately 
flung off by centrifugal force. Any dust not removed in this 
way is scraped off by the wiping action of the leading edges of 
the leading friction pads and falls away, as is also the case in 
internal-shoe drum type brakes. 

The total frictional area of the pads in this design is con- 
siderably less than that in conventional drum type brakes, the 
ratio being about 1:4. It follows that in disc brakes, the 
pressure per unit area of lining must be considerably greater 
than in the drum type. This may suggest that frequent re- 
lining would be necessary, owing to an increased rate of wear. 
However, compensating factors are that the pads can be made 
considerably thicker, for a given initial cost, so that more 
wear can take place before replacement is necessary. Another 
point is that friction lining manufacturers are developing new 
wear-resistant friction materials that may be more suitable for 
disc brakes than for drum type brakes. 

A further advantage of this type of disc brake is that it has 
no servo, or self-energizing, action: therefore, the pedal 
pressures are directly proportional to the braking; also, brak- 
ing is equal in both the forward and rearward directions of 
motion of the vehicle. Disc brakes of this type weigh less than 
their conventional drum type counterpart—a saving of 
approximately 20 per cent being possible. 

Details of the Girling type were published in October, 
1952. The design is based on that of the experimental brake 
exhibited at the motor show in 1951, and is similar to the 
Dunlop unit. Both these early systems by Dunlop and Girl- 
ing operate on the Girling Hydrastatic self-adjusting principle. 
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Fig. 5. Girling disc brakes adapted for mechanical operation 


Return springs are not used in the actuating cylinders: when 
the brakes are off, the friction pads are held in light rubbing 
contact with the discs by both the static head of brake fluid 
in the actuating cylinders and, to a lesser degree, by the friction 
between the piston and walls of the cylinder. This has 
the advantage that all the pedal travel is effective, since it is 
not necessary to allow for wear of the friction pads. 

Later developments, however, indicate that Dunlop have 
abandoned the principle of maintaining the pads in light 
rubbing contact with the disc when the brakes are off. They 
state that trouble has been experienced with brakes locking 


Fig. 4. This half-tone illustration shows a Dunlop disc brake of similar 
design to that illustrated in Fig. 3. Even at moderate speeds, most of the 
mud and water that may fly on to the revolving disc is immediately flung 
off by centrifugal force; the remainder is scraped off by the wiping action 
of the leading edges of the friction pads and falls away from the brake 
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Fig. 6. An early design of Lockheed spot type disc brake, with the 
hydraulic cylinders and pistons on only one side of the saddle 


in the on position, as a result of boiling of the hydraulic fluid 
in the cylinders. This difficulty was caused by heat flow from 
the pads to the pistons and thence to the fluid. Dunlop also 
state that power was wasted and unnecessary pad wear 
caused by keeping the pads in contact with the disc, so it was 
thought advisable to sacrifice the self-adjustment feature. On 
the other hand, Girling continue to use their Hydrastatic 
principle, and they maintain that these alleged ill-effects are 
not experienced with their design. 

Since British law demands an independently operated hand 
brake, it is obvious that the designs illustrated in Figs. 3 and 4 
could only be applied to the front brakes. However, hydrauli- 
cally operated disc brakes have been adapted for manual 
operation through a mechanical linkage. Some developments 
by Girling in this field are illustrated in Fig. 5. 

Another spot type disc brake developed in this country is 
that designed by Lockheed. This brake differs in many 
respects from the Dunlop and Girling units just described. 
As can be seen from an early design shown in Fig. 6, the Lock- 
heed disc brake is essentially of the spot type, in which a pair 
of opposed linings is caused to grip the sides of an exposed 
disc. The main body of the brake consists of a light alloy 
casing. It is in the form of a saddle, which embraces a portion 
of the disc and carries both the friction linings and the brake- 
operating cylinders. This saddle is ribbed to give adequate 
rigidity and is secured to a fixed portion of the hub assembly 


Fig. 7. ALockheed single-cylinder rear brake designed for both hydraulic 
and push rod type mechanical actuation for hand operation 
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Fig. 8. The Chrysler Corporation’s hydraulically actuated, internally- 
expanding, clutch type disc brake, which incorporates”*balls and ramps 








Fig. 9. Reproduction of the diagrams used by Dr. F. W. Lanchester in 
his specification for a spot type disc brake invented in 1902 


by a rigid torque plate. It is carried on large diameter steel 
pins on the torque plate in such a way that it can move 
laterally. One segmental friction pad is riveted directly to the 
internal face of the saddle and the other is riveted to a carrier 
plate, which floats in the saddle and is located by hardened 
guide slots in the torque plate. 

The hydraulic pistons and brake-operating cylinders are on 
one side only of the saddle. They operate on intermediate 
pads, to actuate the carrier plate, when pressure is supplied 
by the conventional master cylinder system. As soon as pres- 
sure is exerted on one side of the disc, the reaction causes the 
saddle to move axially on the steel pins and so brings equal 
pressures to bear on the opposite faces of the disc. Not only 
does the intermediate pad between the carrier plate and each 
hydraulic piston isolate the piston from side thrust, but also 
it seals each cylinder bore against the entry of dirt and moist- 
ure. The thickness of the disc is approximately 4 in and the 
segmental friction pads are normally about } in thick. The 
sum of the areas of the two friction pads is slightly less than 
the total area of the linings of a conventional drum brake. 
However, owing to the greater thickness of the pads, the 
actual volume of friction material is slightly greater: this tends 
to give longer life. 

With Lockheed installations, it is usual to fit the twin oper- 
ating cylinder type of disc brake at the front of the vehicle, 
and the single operating cylinder type, of similar design, at 
the rear. This single-cylinder type is illustrated in Fig. 7. 
It works on the same principle as the twin-cylinder type 
previously described. The main difference is that a push rod 
for mechanical actuation by the hand brake linkage, passes 
through the centre of the cylinder and the piston. This push 
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rod extends transversely into a casing mounted on the axle; 
the casing forms a fixed abutment for the Bowden type oper- 
ating cable, which actuates a lever that moves axially in the 
casing. 

An important feature of the Lockheed type of disc brake 
is that in both the hydraulic and the mechanically operated 
types, provision is made for automatic adjustment. These 
self-adjusting devices will be dealt with later. 

A form of disc brake referred to previously as the second 
main type of disc brake, namely that working on the clutch 
principle, is illustrated in Fig. 8. It has been designed by the 
Chrysler Corporation, of America, and is a brake of the 
internally-expanding type. However, instead of radially- 
expanding shoes in a conventional brake drum, a rotating 
two-piece housing, which is ribted for cooling and strength, 
encloses a pair of pressure plates carrying segmental linings of 
friction material. When the brakes are applied, these plates 
are forced apart axially so that their friction facings bear 
against the inner faces of the sides of the rotating brake 
housing. 

Application of the brakes is effected as follows. Between 
inclined ramps on the pressure plates there are steel balls. 
Both pressure plates are arranged so that they can be rotated 
a few degrees by conventional hydraulic wheel-cylinders. 
When this happens, the balls ride up the ramps, thus moving 
the pressure plates apart so that the linings are brought into 
contact with the inner faces of the housing. This action also 
produces a servo effect, which assists in brake application. 
In this design, the actual friction surfaces are not exposed 
directly to cooling air currents. However, improved fade 
resistance is obtained by the combination of large areas of 
friction lining and metal surface. The increases in surface 
areas are as much as 30 per cent relative to a conventional 
drum brake. 


History of disc brakes 

It is commonly thought that disc brakes are a revolutionary 
development in brake design. This is disproved by a number 
of patent specifications filed early in this century. Fig. 9 is a 
reproduction of the diagrams used in Patent Specification No. 
26,407 of 1902, by Dr. F. W. Lanchester. This is one of the 
first spot type disc brakes to be applied to road vehicles. 
Braking is effected by means of a sheet metal disc A riveted to 
the wheel hub B, so that friction pads on a pair of jaws C and 
D, when closed together, grip the outer portion of the 
wheel disc. One of the jaws, D, is formed near one end of a 
lever E, which is secured to a non-rotating portion of the 


Fig. 11 Right: A disc type brake, patented in 1933 in the name of The 
English Electric Co. Ltd., for use on electric motor armature shafts 


Fig. 12 Below: Among the early examples of hydraulically actuated disc 
brakes is this unit patented by the Bergische Stahl-Industrie 
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Fig. 10. In 1908, Ernst Holz was granted a patent for a clutch type disc 
brake to stop horse-drawn carriages in the event of the horses’ bolting. 
When the rod A is depressed by the driver, the central pole B is discon- 
nected from the carriage, so that the horses are released; then, further 


movement of the control linkage slides sleeves E and F on the axle shofts, 
to press the brake discs C and D against the wheel hubs 














wheel axle. The other jaw, C, is formed on a lever F, which 
is pivoted to the lever E at G. The free end of lever F is con- 
nected through a link H to a tension rod J. To apply the 
brake, the rod J is pulled, and this causes the jaw C to move 
to the left until the rim of the disc A is gripped between the 
jaws C and D. 

In 1908, Ernst Holz, a German citizen, was granted Patent 
No. 14,495/08, for an invention dealing with a clutch type, 
disc brake for stopping horse-drawn carriages, should the 
horses bolt. From Fig. 10 it can be seen that a rod A can be 
depressed by the driver so that the centre pole B is disconnec- 
ted from the carriage to release the horses. Then, braking is 
effected by means of the discs C and D, at the ends of the 
sleeves E and F. These are slid along the axle shafts, towards 
the wheels G and H of the carriage, and are pressed against 
the wheel hubs. 

The use of the spot type disc brake is mentioned in 
numerous patent specifications between the years 1900 and 
1945. It has been applied to motor vehicles, fishing reels, 
gramophones, governors, railway vehicles, sewing machines, 
electric motors, and perambulators. However, almost all of 
these applications are in respect of mechanically actuated 
brakes, and the only cases where fluid pressure operation 
through linkages is described is in specifications relating to 
railway vehicles. 

Illustrated in Fig, 11 is a disc type brake, Patent No. 
387,837, taken out in the name of The English Electric Co. 
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Ltd. This patent was accepted in 1933. As can be seen from 
the illustration, a brake wheel is mounted on the armature 
shaft of an electric motor. When the brakes are applied, a 
pair of brake pads or shoes A are moved towards one another, 
until they bear on the opposite faces of the brake wheel. This 
wheel comprises two perforated discs B, which are mounted 
on a single boss C and joined by webs to induce a radial flow 
of air, for cooling purposes, in the space between the 
discs. Upward and equal movement of levers D applies the 
brake by rotating the cams E, which actuate levers F carrying 
the brake shoes or pads A. Spring G connects the levers F, 
to disengage the pads. 

A typical example of an early hydraulically actuated brake 
is Patent No. 441,665, taken out by Bergische Stahl-Industrie, 
Germany. From Fig. 12, it can be seen that this brake, which 
is applied to the bogies of railway vehicles, comprises seg- 
mental shape friction pads or blocks A engaging discs B on 
each side of the vehicle wheel C. The shoes A are operated 
either hydraulically by levers D and a fluid cylinder E, or by 


Fig. 14. in 1908, this clutch type disc brake for application to motor 
vehicles was patented by Wearham, Riley and Ives. The rotating disc B 
is interposed between the discs F and G, which are fixed relative to the 
axle D. These two fixed discs are forced apart by a spring H. The brake 
is applied by a face cam K and a collar J on which ramps are formed: 
when the lever L, attached to the cam K, is moved, the two outer discs are 
pressed forcibly together to clamp against the intermediate one 
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a toggle F operated by a lever G connected to a manual 
control. 

In 1932, an interesting patent, No. 364,868, was taken out 
in the name of the Sikorsky Aviation Corporation, of the 
United States of America. In this, a hydraulically operated, 
spot type disc brake, applied to aircraft landing wheels, is 
described. It is illustrated in Fig.13. There are two annular 
discs A and B, which rotate with the wheel of the aircraft. 
Resilient plates C, D, and E, carrying the friction pads, are 
mounted on a fixed flange F. Braking is effected by the 
pivoted levers G and H, which apply the friction pads J and 
K to the outer plates C and E; in turn, these outer plates 
transmit the force to engage the rotating discs A and B, 
between which is the centre plate E, with a friction facing on 
each side of it. 

Numerous clutch type disc brakes were patented between 
the years 1900 and 1945, and have been used in many appli- 
cations. Two typical patent specifications of this period 
will be described. Patent No. 14,901 of 1908, taken out by 
Wearham, Riley and Ives, illustrates an application of the 
clutch type disc brake to cycles, motor cycles or motor vehicles, 
Fig. 14. The rotating disc A is secured to the wheel spokes by 
means of a flange B and a ring C. Its spindle D is either not 
of circular cross section, or it is fitted with a key, so that the 
boss E of a disc F can slide along it. A second disc G is 
mounted on the boss E, the cross section of which also is not 
circular, and the two discs are forced apart by a spring H. 
Screwed on the end of the boss E is a collar J having a cam 
surface, consisting of one or more ramps, on which rides cam 
K. This cam is fitted to a lever L. When the lever L is 
actuated, the discs F and G are applied with equal pressure 
to the disc A. 

Patent No. 428,804, taken out in 1935 by the Dunlop 
Rubber Co. Ltd. and others, is an example of a clutch type 
disc brake applied to aircraft wheels, Fig. 15. The discs A 
and B, of non-metallic material, rotate with the wheel, being 
driven by splines C. Apertured metallic discs D and E are 
splined to the stationary hub at F. A heat-resisting disc G 
separates the brake disc assembly from a member H. which 
can be distended by fluid pressure. When the brakes are 
applied, the discs are forced against a reaction plate J, which 
is fixed to the hub and has heat-dissipating fins K. The mem- 
bers G and H are supported in an annular member L: this 
member serves as a dust-guard and is carried on a disc M, 
fixed to the hub. The brake can be removed after the wheel. 


Fig. 15. An aircraft disc brake patented in 1935 by The Dunlop Rubber 
Co. Ltd. Rotating discs A and B, of non-metallic material, are employed 
in conjunction with apertured metallic discs D and E, which are splined 
to the stationary hub. A heat-insulating ring G separates this disc 
assembly from the flexible component H, which can be distended by 
fluid pressure to apply the brakes. The discs are forced by the component 
H against a stationary reaction plate J, which also is fixed to the hub 
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Boru direct and indirect valve operation through the 
medium of hydraulics have received serious consideration, 
investigation and trial over many years. Engine specialists 
and automotive engineers in general have centred interest 
on indirect hydraulic tappets for valve actuation; the prin- 
ciples, design and development of these tappets have been 
previously dealt with in Automobile Engineer, notably in the 
October 1945 and November 1953 issues. Since then, as a 
result of research and experiment, improvements have been 
effected and entirely new schemes have been introduced. 

To the pioneers of hydraulic valve tappets, progress to 
date is disappointing in that no British car manufacturer 
has adopted such units as standard equipment, nor has 
any great headway been made on the Continent and in 
America. This is surprising in view of the fact that most of 
the major firms have continued to show interest in 
this subject. In view of the many obvious advantages of 
hydraulic tappets, it is difficult to understand why this 
principle has not been adopted more widely. 

Hydraulic tappets were originally conceived as a means of 
overcoming noise in valve operation. Undoubtedly they 
accomplish this objective, because they eliminate the impact 
between the adjacent components of the valve gear. This 
they do by taking up the clearance automatically and thus 
maintain axial contact. In particular, they are effective in 
obviating the noise due to impact of the valve on its seat 
and the subsequent vibration. 

In addition to this very important factor, hydraulic valve 
tappets increase the efficiency of the engine, as a result of 
improved timing, owing to the elimination of the clearance 
in the operating gear at all engine speeds, and also to the 
automatic adjustment once every revolution. The exact 
manner in which this function is accomplished is fairly well 
known, so only a very brief description is necessary here. 

In Fig. 1, an overhead camshaft layout is illustrated. 
Fluid under pressure is fed from the main supply through a 
peripheral groove in the tappet body, and thence radially 
inwards through a hole to a small reservoir formed in the 
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Hydraulic Operation of Valves 


Some Improved Designs and New Developments 


R. Warinc-Brown 


introduced. One such improvement is illustrated in Fig. 2. 


cylinder fitted into the tappet, a spring-loaded plunger, and a 
small ball valve mounted in the base of the cylinder. When 
the engine valve is on its seat, the tappet spring lifts the 
plunger, thereby taking up all clearance and forcing the tappet 
to bear on the base circle of the cam. As the plunger moves 
upwards, under the influence of the spring, the volume of the 
pressure chamber is increased, and the ball valve moves off 
its seat to allow more fluid to flow into the pressure chamber. 

Then, as the camshaft rotates, the cam forces the tappet 
downwards, tending to reduce the volume of the compression 
chamber and thereby seating the ball valve, so that the volume 
cannot in fact be reduced. Further rotation of the camshaft 
moves the tappet body downwards, since the fluid trapped in 
the compression chamber locks the plunger in the cylinder 
and tappet assembly, and thus transmits the force to the 
engine valve. So long as the engine valve is unseated, the 
load is carried by the column of fluid. During this interval, 
a predetermined slight leakage of fluid from the compression 
chamber occurs, between the plunger and the cylinder 
bore; this is necessary to compensate for expansion in the 
component parts of the valve gear. Subsequently, this 
leakage is compensated for by fluid passing through the ball 
valve into the compression chamber, to maintain the con- 
dition of zero clearance during the next cycle. 

It will no doubt be appreciated that, provided the obviation 
of valve clearance under all conditions of engine operation 
can be attained and maintained, many more advantages 
will accrue from the employment of the hydraulic tappet. 
These include: (a) simplified engine design, (b) increased 
power output, (c) more freedom in chassis arrangement, 
and (d) improved durability. 

(a) The use of hydraulic tappets definitely alters the 
conception of engine design in that it enables the 
manifolds to be constructed for purely functional 
purposes. Compromise in shape of the valve cham- 
bers, for tappet adjustment, is unnecessary, nor are 
removable panels essential. Further, accessories may 
often be positioned more advantageously. 

Increased power output will result from the employ- 
ment of engine cam contours that exploit to the full 
the possibilities of zero valve clearance. Benefits can 
be obtained with regard to accurate co-ordination of 
inlet valve opening and exhaust valve closing. This 
will give higher compression and other desirable 
characteristics. Increases up to 9 per cent in power 
output have been obtained under test. 

Freedom from conventional requirements with 
regard to accessibility can have an important bearing 
on the ultimate chassis layout. Engines may be 
installed without any provision of tappet access. 
This will make it easier to provide adequate space for 
passengers and luggage. 

Durability and ease of maintenance are proven 
features of engines designed for and fitted with 
hydraulic tappets. The performance of the valves can 
be improved because the cams can be designed 
without ramps so that, operating in conjunction with 
hydraulic tappets, they give more rapid opening and 
lower seating velocities of the valves. 

As previously mentioned, new designs of hydraulic 
tappets, with definite detail improvements have been 
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(c) 


(d) 
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Fig. 4. Cross section 
of the Buckley hydro- 
static tappet, showing 
Cc H the sealing device 
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A substantially incompressible liquid is confined in the 
lower end of a tappet body A by a piston P, which however, 
permits a slow leakage to the upper end. The tappet head is 
formed by the plunger B sliding in a cover C, and is provided 
with a spider head seating on an internal flange in the piston. 
Bellows D, attached to the head of the plunger B and 
also to the cover C, seal the sliding joint. 

When the tappet is raised by the engine cam K, a small 
amount of the fluid is forced past the piston, so that there is a 
positive clearance to ensure that the engine valve seats 
properly when the tappet falls. During the idle period, the 
spring S raises the piston again, and fluid is drawn, through 
an aperture in the piston head, from the upper to the lower 
side of the piston. A disc valve H regulates the flow through 
the aperture. The felt filter F, supported on a gauze screen E, 
prevents the introduction of air bubbles into the lower 
chamber. 

Initially, the fluid is introduced through a small hole in the 
top of the plunger B, which is subsequently closed by a plug 
G. From this it is evident that the aim is at the elimination 














of the conventional force feed system from the scheme. 
This may prove advantageous under certain circumstances. 

An important aspect of the design of hydraulic tappets is 
the elimination of air or gas that may be trapped in the 
system. The scheme illustrated in Fig. 3 has been devised to 
solve the problem. An engine cam is shown at A, and B is 
the push rod for an overhead valve gear. Tappet C has a 
cylindrical sliding body, the lower end of which is in contact 
with the engine cam. Its upper portidn is bored to receive 
a piston D. Fluid under pressure, from the engine lubri- 
cation system, enters through the port E and then passes in 
through a radial hole F and a one-way ball valve H. Thus 
the whole of the interior is filled with fluid. 

In the unloaded state, of the tappet, a spring J elongates 
the assembly to take up the clearance, while at the same time 
fluid passes the ball valve into the lower chamber K. On 
the upstroke of the tappet, the fluid trapped in the chamber 
K transmits the thrust to the piston and thence to the push 
rod. Any gas trapped in the system will collect in the top of 
the piston, and can escape, during the unloaded periods, 
through the small vent L. The whole assembly tends to 
rotate slowly owing to a slight offset of the engine cam 
relative to the axis of the tappet. This is to centrifuge the 
air towards the centre. 

Another design feature worthy of consideration is that 
illustrated at Fig. 4. Self-adjusting hydraulic valve tappets 
of course, require an infallible sealing device, because the 
loss of even the most minute quantity of fluid may upset the 
adjustment. The seal must be capable of withstanding 
rotary motion because in many instances the engine cam 
imparts a slight turning moment to the tappet. 

From the illustration it can be seen that a cylindrical 
tappet body A is lifted by the cam B, and this motion is 
transmitted hydraulically to a piston C, the stem D of which 
actuates the engine valve V. The chamber E in the bottom 
of the tappet body is filled with fluid. A small quantity of 
this fluid escapes past the piston at every stroke, but is 
subsequently replenished, through the ports F and a disc 
type non-return valve G, from the reservoir H formed 
between the piston and the sealing device. This seal com- 
prises a flexible cup J clamped between two rings K and L 
and secured in a fluid-tight manner to the piston stem. To 






Fig. 2. Borg-Warner hydrostatic tappet Fig. 3. General Motors Corp. hydraulic tappet Fig. 5. Renault patent hydrostatic tappet 
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prevent rotation of the assembly, a pin M is passed through a 
diametral hole in the tappet body and a slot in the piston 
stem D. 

An interesting hydraulic valve tappet is that illustrated 
in Fig. 5. It gives a constant working clearance, and requires 
no attention because it is sealed permanently during manu- 
facture. The principal components are a cylindrical body A, 
on the lower end of which the engine cam bears, and a piston 
B, an extension of which receives the engine valve stem, or 
push rod C. The extension of the piston D, together with a 
screwed cap E in the top of the cylindrical body A, is 
sealed against leakage by a synthetic rubber sleeve F, to 
which they are bonded. This sleeve is sufficiently soft to 
permit a slight relative movement during automatic adjust- 
ment. A chamber G in the piston houses a gas-filled rubber 
block H. This chamber is connected with a compensating 
chamber L, which is filled with fluid. A helical spring K 
keeps the unit expanded, to take up all slack. 

When the tappet is loaded, the fluid in the chamber L 
is under pressure and the ball valve M is closed. The as- 
sembly then is virtually a solid member, except inasmuch as 
there is a slight leakage between the body and the piston. 
This leakage provides for compensation for thermal ex- 
pansion and contraction. The leaking fluid passes into the 
chamber G, and drains back through the ball valve when 
the unit is no longer loaded. 

Whereas all the designs so far dealt with, whether hydro- 
static or engine operated, have been constructed to act in 
line with and directly upon the engine valve, it is also 
practicable to incorporate the hydraulic mechanism on the 
valve lifter or, in the case of push rod operated overhead 
engine valves, on the rocker. This has the advantage of 
robustness of construction and improved accessibility. 

A self-adjusting valve of this type recently put forward is 
that illustrated in Fig. 6. The clearance is taken up by 
means of a hydraulic adjuster, the pressure originating in 
the engine lubrication system. Rocker A is mounted on a 
bush F which is eccentrically bored. It is pivoted upon a 
spindle G, which is the common pivot for all the rockers 
actuated by the push rods H. Attached to the eccentric 
bush is a lever B, which adjusts the clearance by raising or 
lowering the pivot axis of the rocker. 

The lever is actuated by a piston C, in a cylinder E 
connected to the engine lubrication system. In the connec- 
tion there is a non-return valve D. When the engine is station- 
ary, the piston is near the right-hand end of its cylinder, but 
as soon as the engine starts, the fluid pressure moves it to 
the left, to take up all the clearances. This movement is 
very small and occurs only when the engine valve is closed. 

The proportions are such that the fluid pressure cannot 
possibly open the engine valve against its spring K. When 
the engine valve is opened, the piston C cannot move to the 
right because the one-way valve D is closed. When the 
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Fig. 6. This Daimler Benz hydraulic adjuster actuates an eccentric 


bush on which the rocker is pivoted, and thus takes up the clearance 


engine stops, return movement of the piston can occur 
slowly as the fluid leaks past the piston and drains through 
a small hole to the crankcase. To allow for the high vis- 
cosity of cold fluid, the piston is made of high expansion 
alloy, so that the clearance, and therefore the rate of leakage, 
is increased when the engine is cold. 

Evidently, the problems involved in the perfection of 
hydraulic valve tappets are being thoroughly investigated, 
and tappets of this pattern may soon become more widely 
adopted. It is the author’s view thac two factors in design 
have not received the attention they merit. The first is the 
variation of the effect of both ambient and working tempera- 
tures on the properties of the operating fluid. It is suggested 
that fluids similar to those used in brake and suspension units 
might be employed. This might overcome difficulties, owing 
to changes in viscosity of the fluid, with regard to erratic 
action in normal running and difficulty in starting. 

For perfect operation of the hydraulic valve mechanism, 
where working clearances are at a minimum and valve 
ports, holes and passages are restricted, it is highly desirable 
that the fluid should be clean and free from particles. Al- 
though the modern automotive engine is usually equipped 
with apparently highly efficient filters, it is well known that 
fine particles do get through, and these can be sufficient to 
prevent consistent action of the hydraulic valve. This 
difficulty might be overcome by adopting a completely 
separate hydraulic system, including a small reservoir, 
filter and pump unit. The pump could be of fairly small 
dimensions and of a simple type, driven from the engine 
camshaft. The extra cost would not be exorbitant. 





BUSINESS AND SPECIALISED PUBLICATIONS 


BOOKLET entitled Business and Specialised Publications 

of Great Britain has just been produced by The Public 
Relations Committee of the Council of The Trade and 
Technical Press. It is intended to meet what is believed to be 
a long-felt want for concise information about the business 
and specialized press of Great Britain. The work contains 
brief details of journals, listed in alphabetical order, to- 
gether with, in a separate section, similar details of year 
books and other annual publications. At the end will be 
found an index, classified under subject matter, where those 
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concerned with a particular sphere of activity can find 
grouped together the publications likely to be of most 
interest to them. 

All the journals listed in this booklet are in membership of 
the Trade and Technical Press, which is a section of the 
Periodical Proprietors Association. They fall under a 
variety of headings, technical, trade, professional, specialized 
and export, and range in frequency of publication from 
weekly to quarterly. Copies of the booklet can be obtained 
from the Council at Imperial House, Kingsway, W.C.2. 
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General view of the erecting bay at James Whitson and Co. Ltd., showing Peerless sports cars in varying stages of completion 


Peerless Sports-Car Body 


Production Methods Employed for the Manufacture of an Interesting Four-Seater Saloon of 
Glass- Reinforced Polyester Resin 


W arn a prototype of the Peerless gran turismo four- 
seater sports saloon was exhibited at the 1957 Paris and 
London Shows, it had a well styled aluminium body, but 
when production began, which was in May 1958, a polyester- 
glass fibre body had been developed instead. This vehicle, 
which is powered by the 2-litre Triumph TR3 engine, is 
produced by Peerless Cars Ltd., of Slough. 

Consultations with James Whitson and Co. Ltd., of 
Yiewsley, Middlesex, regarding a polyester-glass fibre body 
for the Peerless G.T. started in February 1958. The chair- 
man and managing director of this company, Mr. A. E. 
Whittit, has over forty years’ experience of coachbuilding. 
During 1957 Whitsons had amassed considerable knowledge 
of plastics moulding technique, since they produced 250 
bodies for the Coronet three-wheel vehicle. Now, their 
faith in polyester-glass fibre for automobile applications is 
such that they have abandoned the traditional methods of 
construction. Their current activities also include the 


production of plastics cabs for commercial and milk- 
delivery vehicles, dash facias for Citroén cars, street lighting 
lamp covers, detergent tanks and litter bins. 

Preliminary discussions in respect of the Peerless car 
indicated that the body could be constructed more lightly 
and cheaply with polyester-glass fibre than with aluminium: 
the high cost of the raw materials would be more than 
outweighed by the reduced charges in respect of labour, as 
compared with those for panel beating. In March of last 
year, Peerless Cars delivered an aluminium-bodied prototype 
and body mock-up to Whitsons for work to begin. Although 
the basic shape of the plastics body is much the same as that 
of the original, numerous changes were made both to 
improve the appearance and to facilitate production in the 
new medium. Work progressed rapidly thereafter and the 
first three cars were completed towards the end of May—a 
creditable effort. 

Experience gained during the development and production 


This three-quarter front view of the 

Peerless G.T. car emphasizes the low build 

and slight curvature of the waistline. 
Wrap-round bumpers are employed 
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of the Coronet suggested that, to avoid surface undulations, 
bonded-on wood or metal should be used as littie as possible 
for reinforcement of the plastics, and also that a composite 
structure was undesirable. The consequent necessity of 
making virtually the complete body in polyester-glass 
fibre dictated a multiplicity of mouldings—57 in all. By 
that means, the construction of individual moulds was 
simplified and production of the mouldings was kept within 
the scope of the personnel available. An idea of the size 
and disposition of the various component mouldings is 
given by the accompanying reproduction of an artist’s 
drawing. 

Where possible, female moulds were prepared directly from 
the modified mock-up, but where this could not be done, 
male masters were made in wood, metal or plaster and 
female moulds taken from them. Following normal practice, 
the moulds were made of polyester-glass fibre, using four 
or more laminations of 14 0z random mat. After being left 
for an ample time for hardening, the moulds were reinforced, 
as necessary, to avoid flexing, which would give rise to im- 
perfect mouldings. Much importance is attached to the 
reinforcement, and plywood laths and steel strip and angle 
are among the materials used for the purpose. 

For some of the smaller components the time cycle is 
such that only one set of moulds is needed, but for others, 
more than one is required. With the recent introduction of a 
second set of moulds for the main portion of the body, the 
production potential has been increased to 10 units a week, 
and will rise to 15 when a third set is completed. To 


Reinforcement being carried out 

on a new set of female moulds 

for the body shell, to ensure 
freedom from distortion 


simplify laying-up, there are five parts to the body-shell 
mould: two full-length sides; the top which, extending from 
the nose to half-way round the boot, is the largest single 


mould; and the lower portions of the nose and tail. For 
bolting together, the mould sections have peripheral flanges 
into which are bonded steel bushes. The bores of these 
busltes are reamed to ensure a good fit of the attachment 
bolts and hence accurate location. Most of the component 
moulds are of the one-piece type but, to facilitate withdrawal 
of the mouldings, two-piece moulds are utilized for the 
instrument panel and for the boot interior, which embodies 
the spare-wheel pan. 

Turning now to the actual production, the 14 oz random 
glass mat is pre-cut to pattern—a method which minimizes 
waste—and a set of mats is issued for each body. One man is 
responsible solely for the preparation of the polyester resin 
which is normally mixed in five-gallon batches, less catalyst, 
and allowed to stand overnight to permit the escape of most 
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of the air trapped during the mixing process. Working 
quantities of 7 to 10 1b are drawn as required and catalyst 
is added immediately prior to use. With one exception, to 
be mentioned later, the resin is not pigmented. This is 
because of the difficulty, with small-scale production, of 
estimating the quantities of any given colour likely to be 
ordered. For resin layers other than the gel coat, 20 per cent 
of filler is employed; and for mouldings where flow is likely, 
a proportion of thixotropic resin is added. 


Method of laying-up 

To ensure satisfactory curing, all laying-up of mouldings 
is carried out in a large bay maintained at 60 to 70 deg F, with 
controlled humidity. Atmospheric curing is usually em- 
ployed, but for smaller mouldings the process can be 
accelerated by means of an oven heated to 120 deg F. 
Mouldings that are not oven treated remain in the moulds 
overnight and are then stood for a minimum of ten days to 
harden. To reduce the time that the main body moulding 
remains in the mould, a system of infra-red lamps is now 
coming into use. 

Some of the operators are engaged on the laying-up of the 
smaller components, while the others are formed into 
teams for the production of the body shells. The moulds 
are first cleaned thoroughly and examined for surface 
defects before being wax polished and coated with a 
polyvynyl-alcohol release agent. Then the gel coat of resin 
is applied and allowed to set for 30 min or more, according 
to the nature of the moulding. After the gel coat has set, a 





coat of filled resin is brushed on, and then a layer of mat is 
applied. More resin is added and is worked in by means of 
hand rollers of the “‘washer’’ pattern. The need for thorough- 
ness in the rolling, to obtain full impregnation of the mat and 
the exclusion of air, is impressed on all operators. A second 
laminate of glass mat and resin is applied after the first has 
partially set. Additional laminations are applied at more 
highly stressed localities: for this purpose, off-cuts are used, 
to reduce waste. Where necessary, edges are strengthened 
with rovings. Because of the time taken to apply resin by 
hand, the possibility of using spray equipment is being 
investigated. 

Each morning the five body moulds are laid-up separately, 
with the mould horizontal to minimize resin flow. The 
mats are slightly smaller than the moulds so that a border of 
about | in is left all the way round. During the afternoon 
the moulds are bolted together and the mouldings are 
united by laminating across the gaps, with 6 in wide strips 
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of mat. At this stage a * in diameter steel tube is bonded 
into each windscreen pillar, where the top and side mouldings 
meet. The tube not only serves as a reinforcement but also 
provides a conduit for the interior lighting cables. To 
withstand the stressing, considerable glass reinforcement 
is applied at the base of the screen pillars and the rear- 
quarter pillars. 

Two men on early turn, at 7 a.m., release each shell from 
its mould, label it with the date of production and affix a 
variety of wooden and metal formers and struts to prevent 
any sagging before the moulding has hardened. During the 
hardening period the shell is carefully examined for pin- 
holing of the gel coat, which is caused by included air. 
Any such pin-holing is cleaned out and filled before the 
later painting stage. 

The exceptions to the use of non-pigmented resin are the 
corner bumpers: for these, aluminium powder is mixed with 
the gel coat to give a silver finish. It is not without interest 
that the original intention was for these bumpers to be 
chromium-plated steel pressings, but the die costs quoted by 
outside firms were prohibitive in view of the quantities 
involved. Four layers of glass mat are utilized in these 
components which, because of their deep channel section, 
are regarded as being at least equal in strength to steel 
bumpers of normal gauge. 

The frontally hinged bonnet lid is constructed from two 
mouldings, amalgamated by pressure before the resin has 
set. Embodied in the upper moulding are two small humps 
of streamline shape, one to provide clearance over the 
forward carburettor and the other to give a balanced appear- 
ance. The lower moulding incorporates a stiffening rib 
of semi-circular section near its periphery. 

Both doors have separate panel and edge mouldings, 





Laying-up the body top with 

pre-cut glass mat and resin. 

The top is the largest single 
moulding used in the car 


bonded together, and each is braced by a steel triangulated 
structure bonded to the forward edge and the bottom. 
The base and perpendicular side of the triangle are, in 
effect, a wide angle-bracket, each arm of which has a shallow 
stiffening flange on its outer edge; the angle has a small 
gusset for additional rigidity. Between the ends of the arm 
flanges is welded a channel-section stay which completes 
the triangulation. To avoid surface irregularities of the 
door panel, the stay is not bonded to it. The hinge arms of 
the doors are welded to a steel plate, which is bolted to the 
bracing structure, the bolts being passed through the 
forward edge of the door. 

The boot interior flooring trays and the transmission 


Above: Female labourJis employed on some 
of the laying-up work. The corner bumpers 
comprise four layers of mat 


Left: After each body shell is removed 

from the composite mould, stiffeners are 

fitted and the shell is allowed to harden for 
a period of at least ten days 
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1 top, including roof, windscreen pillars and inner 
portion of all four wings; 2 side panels, full length 
one each side; 3 lower front section; 4 headlamp 
holders, one each side; § radiator air intake, two 
parts; 6 bonnet top, double moulding; 7 front wheel 
arch, four parts each side; 8 facia panel; 9 gearbox 
cover; 10 propeller shaft tunnel; 11 front seats 
12 floor trays, one each side; 13 doors, three parts 
each side; 14 rear wheel arch inner trim panels, one 
each side; 15 rear seat pan; 16 rear wheel arch, two 
parts each side, forward one detachable; 17 parcels 
shelf; 18 boot interior and spare wheel pan, three 
ports ; 19 boot lid; 20 lower rear section; 21 bumpers 


The line drawings reproduced above illustrate the major plastics mouldings from which the Peerless body is constructed. Metal is employed to reinforce 
the windscreen pillars and the structure of the doors, also for the rocf bracing pillar on each side 


tunnel are fitted to the chassis before the body is offered up— 
the first of necessity and the others for convenience. Initial 
attachment of the mouldings is by pop-riveting to the 
square-section tubing of the space-frame. Where the 
loading warrants it or a neat appearance is required, the 
joints are reinforced by laminations of resin and glass mat. 
This treatment is not needed in the case of the floor, because 
the flanged upper edges sit directly on the chassis tubes, and 
therefore the rivets are not loaded in shear. 

Primary attachment of the body to the chassis, too, is 
by pop-riveting followed by bonding. The door hinges are 
carried on two steel-sheet half-bulkheads previously pop- 
riveted to the scuttle structure. These half-bulkheads are 
shaped at their outer edges to conform to the curvature of 
the body sides, to which they are bonded. Further stif- 
fening is effected by the front wheel-arch mouldings and 
also by the door shut-pillars, which are attached to the 
forward vertical members of the rear structure of the space- 
frame to form bulkheads. The shut-pillars form the forward 
faces of the rear-wheel arches, and other mouldings mate up 
with the boot interior panelling to complete the arches. A 
carrier for the battery is installed in the left-hand rear end 
of the body, between the diagonal wall of the boot and the 
body side. To prevent entry of moisture from beneath the 
car, rubber-base sealing compound is applied at all critical 
points between the chassis tubes and the mouldings before 
pop-riveting is carried out. The riveting technique has not 
given rise to any trouble through crushing of the relativeiy 
soft plastics material. 

To brace the roof, a steel strut is fitted immediately 
behind each door shut-pillar. This strut is of T-section 
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between the waistline and the top of the window opening 
and is bonded to the roof, to the pillar and to the bottom of 
the body. Holes are drilled in the steel strut to ensure 
that it keys to the plastics pillar. For the roof guttering, 
which extends from the base of the screen pillars to that of 
the quarter pillars, light-alloy extruded J-section is employed 
and is pop-riveted to the turned-in flange on each side of the 
roof. 

Other mouldings fitted after the body is mounted on the 
chassis include the instrument panel, which embodies a 


Two moulds are used to make the boot interior and spare wheel pan. 
The battery is housed in the rear section of the left-hand wing 
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Left: The bonnet lid comprises two laminated mouldings, the lower embodying a stiffening rib. Centre: A single plastics moulding, upholstered in 
foam rubber, constitutes the rear seat. Right: The bodysides are pop-riveted and bonded to the space frame 


large cubby hole, and the interior panelling of the air intake 
at the front of the vehicle. The instrument panel is bonded 
to and reinforces the scuttle structure and the body. Self- 
tapping screws are used to attach the nose ducting sections; 
this is to permit their removal for access to the heater fan, 
mounted ahead of the left-hand wheel arch. 

After the doors have been fitted, the light-alloy window 
frames are bonded in position and the locks and winding 
gear installed. The door structure is then completed by 
the attachment of the inner skin. Hinges for the framed 
quarter lights are attached to the light-alloy sections that 
box-in the two roof pillars already mentioned. The wind- 
screen and rear window are set in rubber in the usual manner, 
and a stuck-on rubber sealing strip draught-proofs the 
edges of the door closing area in the body sides. 


Petrol tank stowage 

Each of the two petrol tanks is of 7 gallons capacity and is 
of steel construction. They fit into the space between the 
chassis side-members and the body sides, below the door, and 
rest on off-cuts of the carpeting material. Since they are 
located longitudinally and are a close fit in their compart- 
ments, no means of attachment are necessary. The tanks are 
concealed by the door sills, which are of aluminium chequer- 
plate held down by self-tapping screws. Each tank has its 
own filler neck extending up to a large quick-action filler cap 
carried in the body side above the rear wheel. 

Attachment of the bumpers, with rubber buffers interposed 


Later stages: one man covers the facia panel with vinyl fabric, while 
another fits the aluminium rubbing strip inside the door 
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between them and the body, completes the main construction, 
and the car is then transferred to the paint shop. After the 
doors have been checked to ensure that they hang correctly, 
the body is freed of grease marks and rubbed down with 
wet-or-dry paper before being given a spray coat of resin- 
base primer, which shows up any imperfections of the 
surface. These are remedied and the body is again rubbed 
down prior to receiving three spray coats of colour, using 
a synthetic gloss paint that has been found most suitable for 
use on polyester resin. It has qualities of flexibility that 
correspond with those of the body material. 


Trimming and seating 

When the painting is completed, the car returns to the 
main assembly bay, for the installation of the lighting 
equipment, trimming and the fitting of the seats. A layer of 
felt insulation is laid over the transmission tunnel and then it 
and the floor are covered with black carpet. The trim 
between floor and roof is grey p.v.c. coated fabric with a 
leather graining. A thinner, ungrained p.v.c. material is 
employed for the head lining; initially it was stuck to the 
roof but this proved unsatisfactory and it is now listed on 
transverse steel wires. For the instrument panel, black 
grained vynyl-coated material is applied over a layer of 
foamed plastics. The lip of each door cubby hole is trimmed 
with a polished aluminium strip, which serves to prevent 
damage by occupants’ shoes as well as giving a decorative 
effect. The whole of the boot interior is finished in matt 
black paint. 

Cutting of the carpeting and trim materials is carried out 
in a separate shop, in which the upholstering of the seats is 
also done. Each bucket type front seat is a single polyester- 
glass fibre moulding with two ventilation slots in the back; 
the rear seat, too, is a single moulding and is of pan shape 
with an integral arm rest. All the upholstery is in pleated 
grey leather, matching the trim, and the front seats have 
moulded foam rubber cushions and padded squabs. To 
give maximum headroom, with a low roof line, the rear 
seat cushions are a 2 in thick layer of foam rubber. The 
front seats are carried on orthodox floor-mounted slides and 
the occupants’ weight is transmitted directly to cross- 
members of the chassis. Since the rear seat pan has to be 
removed for access to the axle, it is secured by four self- 
tapping screws to the inclined tubes at each side of the 
chassis. 

Thorough interior cleaning and exterior polishing are 
the only remaining stages in the production process. When 
they are completed the vehicle is handed back to Peerless 
Cars, for road testing and a final check prior to delivery. 
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TRAILER PROGRESS 


A Review of Recent Interesting Developments in Respect of Trailers and Semi-Trailers 


L- was obvious at the 1958 Commercial Vehicle Exhibition 
that considerable activity has recently taken place in the 
design departments of firms concerned with trailers, and 
especially with semi-trailers. There are two parallel 
directions of development that are being followed in the car 
and commercial vehicle fields, namely, disc brakes and 
air suspension. Efficient braking, is of course, essential on a 
trailer and is, perhaps even more vital than on the tractor 
vehicle; any marked inferiority on the part of the trailer 
brakes can give rise to jack-knifing and similar troubles. 
Thus, there must be ample opportunity in this field for 
advantage to be taken of the performance superiority of the 
disc brake. 

There is an equally sound technical reason for the adoption 
of air springing. This is its facility for the automatic adjust- 
ment of characteristics to suit either the heavily loaded or 
empty condition of the trailer. Because of its lack of an 
engine and other equipment, a trailer inevitably has a 
higher ratio of laden to unladen weight than has a lorry to 
carry the same weight. 

On a semi-trailer with a four-wheel bogie it is attractively 
simple to use one long air bag at each side of the bogie 
as a common spring for both axles. This allows one wheel to 
rise while the other falls or remains steady. Further, the 
necessary distance-member between the two axle beams 
can be hollow and so can serve also as a surge tank, or air 
chamber, to provide a desirably low periodicity for the 
spring. 

In such designs, provision for relative transverse angular 
motion between the two axle beams has sometimes been 
made by the use of rubber mouldings, which can distort to 
allow this movement. From a purely mechanical viewpoint, 
this method cannot be seriously criticized, but in practice 
there seems sometimes to be difficulty in making the rubber 
sufficiently soft to protect the surge tank or distance member 
from appreciable torsional stress. The result, in some cases, 
has been the development of fine cracks in the structure of 
the surge tank, with consequent loss of air pressure. 

To avoid any such trouble, Carrimore Six-Wheelers Ltd. 
have abandoned the long air bag on each side in favour of 
two shorter ones, so that the springs for each axle of the 





Automobile Engineer, FJanuary 1959 


bogie are separate. The axles themselves are located by 
radius rods pivoted on brackets mounted below the chassis 
frame. At the same time, separate surge tanks have been 
avoided completely by using the air bag of one spring as the 
surge tank for the other. The layout does limit the designer 
in his choice of periodicity, but is said to zesult in a frequency 
of about 90 cycles per minute, which is generally regarded 
as satisfactory for this class of vehicle. It should, perhaps, 
be mentioned that there seems to be room for doubt as to 
whether this arrangement can, in fact, provide any fixed 
periodicity. According to one theory, the figure quoted can 
apply only if one axle is at rest while the other is rising or 
falling. If both move together, there would appear to be no 
surge-tank effect for either, whereas if they move simul- 
taneously in opposite directions the result must be something 
akin to a surge tank of infinite capacity. 

Attached to each end of each axle beam there are two 
longitudinal radius rods, one above the other, giving a 
parallel-rule action which resists braking torque reaction. 
Additionally, Panhard rods provide lateral location for the 
axles. There are thus ten links, with a total of twenty pivot 
bearings, a circumstance which might once have been 
regarded as a serious weakness, but which is scarcely 





Above: The Brockhouse Mk IV interchange- 
able automatic coupling on a prime mover 


Left: Taskers 12 ton rear-steering semi- 

trailer designed so that the rear wheels 

follow in the tracks of the front ones through- 
out most of the steering range 
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objectionable when these bearings are modern rubber bushes. 
The air bags of this Carrimore semi-trailer are of André 
manufacture, with two convolutions, and are 29 in long by 
8% in wide. With full load, the working pressure is 46 lb/in’, 
and it drops to about one-sixth of that figure when the 
trailer is empty. The maximum total load carried by the 
two axles is 13 ton. 

Reverting now to the subject of braking, an interesting 
feature of the Brockhouse Mk IV interchangeable semi- 
trailer coupling is the use of a Clayton Dewandre Hydrovac 
suspended vacuum servo unit for trailer brake operation. 
In this type of servo, both sides of the piston are exposed to a 
sub-atmospheric pressure when the unit is at rest. Actuation 
of the piston is effected by the admission of air to one side 
so that the resulting higher pressure on that side forces the 
piston towards the other end, in which the depression has 
not been reduced. 

A practical benefit of the system is a marked reduction in 
the lag between the driver’s initiatory action and the actual 
application of the brakes. In this case, the reduction is 
said to be from about 6 sec to approximately 1 sec. Con- 
sequently there is little time for the rear part of an articulated 
vehicle to attempt to over-run the tractor, and a prime 
cause of jack-knifing is thus eliminated. At the same time, 
of course, the stopping distance from any given speed is 
greatly reduced, without increasing the rate of deceleration. 

Besides the automatic operation of the trailer brakes when 
the tractor brakes are applied, there is a direct manual 
control on the steering column to enable the driver to apply 
the trailer brakes independently of the tractor brakes if he 
wishes to do so for any reason. Further, he can lock them on 
before he leaves the cab. This could be important in circum- 
stances such as a stop on an icy gradient, where the tractor 
handbrake alone might not hold the vehicle while the driver 
gets out to apply the usual form of trailer handbrake. 

Another noteworthy feature of this new Brockhouse 
design is the coupling and uncoupling arrangement. The 
first of these two operations is automatic when the tractor is 
backed under the trailer. Dual locking hooks with powerful 
springs complete the engagement, and a warning light in 
the cab goes out only when these hooks are fully engaged. 
For uncoupling the trailer, there is a simple hydraulic ram, 
the release valve of which is in the cab. Before the trailer 
can be uncoupled, this valve must be closed, and then six 
full strokes of a double-acting hand pump are needed for 
the ram to disengage the hooks: this is a safety measure to 
prevent unintentional or mischievous release of the trailer. 

All the hydraulic and vacuum equipment is installed on the 
tractor vehicle. The hooks for the coupling are there, of 
course, mounted close together midway between the ramps, 
and so are the Hydrovac unit and the hydraulic cylinder 
that it energizes to apply the trailer brakes. The action of 
this slave cylinder is conveyed to the trailer brake linkage by a 
lever mounted under the tractor fifth wheel; the end of the 
lever moves vertically under a short push rod which passes 
upward through the centre of the trailer coupling. 

In the congested conditions of modern traffic, criticism 
can be aimed at any type of vehicle that needs more than its 
fair share of road width. It is on corners and bends that 
vehicle width plus a small margin is apt to be less than 
enough, and it is precisely at such places that any road- 
greediness is most reprehensible. The fault is present in 
minor degree on any four-wheeler because its rear wheels 
have a smaller turning circle than is needed by the front 
ones. With the average articulated vehicle trailer outfit, 
this effect is magnified. It is indeed probable that no normal 
semi-trailer can make a 90 deg turn in a 25 ft road without 
trespassing some way over the white line. To cure this 
trouble is the object of a recent design, by Taskers of Andover 
(1932) Ltd., which is illustrated in the sketch on the right. 
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The fifth-wheel coupling of the B. Dixon-Bate semi-trailer conversion 
of the Land-Rover is mounted on a sub-frame secured to the chassis 


For many years designers have understood the geometry of 
self-tracking trains of trailers and such road trains have been 
built at various times. Small-scale examples can be seen 
today in regular and successful use on many railway plat- 
forms. Certain complications arise, however, when the 
same principles are to be applied to an articulated vehicle of 
the semi-trailer type. 

These difficulties have been recognized and apparently 
solved in the Taskers 12 ton rear-steering semi-trailer. 
As in the road trains, the purpose is to make the rear wheels 
of the trailer follow the tracks of the preceding wheels, so 
that they do not cut corners. The main complication lies in 
the fact that, whereas the tractor may swing through 90 deg 
or more in relation to the trailer, the wheels of the latter—as 
in almost any vehicle—must have a restricted lock if they are 
not to foul some neighbouring component of the frame or 
chassis. 

In the Taskers design for the solution of this problem, the 
tractor part of the fifth-wheel coupling can be of almost any 
normal type with a V-throat, and no extra operation is 
involved in coupling or uncoupling tractor and trailer. 
Under the trailer plate that bears on this fifth wheel, there is 
a sliding block tapered to match the angle of the V-throat and 
urged by springs towards the king pin around which articu- 
lation occurs. Cut through the trailer plate is an arcuate slot 





Details of the rear wheel steering arrangement installed on the Taskers 
semi-trailer, which is illustrated at the foot of the opposite page 
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forming considerably more than half a circle concentric 
with the king pin, as shown in the accompanying illustration. 

Mounted to travel in this slot is a pin that carries the 
V-block and which also registers in a straight slot in a bell- 
crank or rectangular lever pivoted in the trailer frame above 
the fifth-wheel plate. When the tractor turns under the 
trailer, the V-block is moved by the fifth wheel around the 
curved slot and, therefore, turns the lever on its pivot on the 
trailer frame. The angular displacement of this lever 
cannot proceed beyond the position where its straight slot is 
tangential to the curved slot. Further relative motion 
between the tractor and the trailer would ultimately move 
the lever back towards its straight-ahead position, but, in 
fact, there is in the neighbourhood of the tangential position 
a considerable angle of movement through which the lever 
remains practically stationary. 

The rest of this 12 ton vehicle is straightforward enough. 
At the rear there are four wheels in line; each pair is mounted 
on its own short axle, carried in a bracket that is pivoted, by 
a turntable arrangement, on the trailer chassis frame. A 
track rod connects the two axles and a drag link extends 
forward from the nearside assembly to the third point of the 
lever above the fifth wheel. The result is that, throughout 
the normal range, the trailer wheels are automatically steered 
to track with those of the tractor. Beyond that normal 
range, as when manoeuvring in a confined space, the trailer 
wheels are still part way towards the true tracking position. 
Thus, although the full theoretical advantage is not obtained, 
there is still a considerable advantage over the orthodox 
layout. It is claimed that this vehicle can, in fact, make a 
right-angle turn within its own half of a 25 ft wide road. 

In connection with fifth-wheel couplings for ‘semi-trailers, 
there is another development of some technical ‘and practical 




























Automobile Engineer, January 1959 


Left: B. Dixon-Bate conversion of a Land- 

Rover, with an articulated low loading 

semi-trailer. A readily detachable pick-up 

body is available for use when the trailer 
is not required and is uncoupled 


Below: Medel 570 Certic coupling produced 
by the Davies Magnet Works Ltd., of Ware, 
Herts. The object of this design is to 
improve cornering stability of the vehicle 





interest. This is the Model 570 Certic coupling of the 
Davies Magnet Works Ltd., Ware, Herts., the purpose of 
which is to improve the stability of an articulated vehicle 
when cornering. In this arrangement, the swivelling 
between the two units does not occur at the fifth wheel 
itself. The latter is retained as a convenient and familiar 
method of coupling the tractor to any existing semi-trailer, 
but there is also a swivelling undercarriage on the tractor, 
below the fifth wheel. Logically enough, this under carriage 
has been described as the sixth wheel. 

Underneath the bolster plate of the semi-trailer is a 
tongue that, when the tractor is coupled to the trailer, 
locks the fifth wheel in line with the trailer. Simultaneously 
it unlocks the sixth wheel so that the latter is free to swivel in 
accordance with the relative motion between tractor and 
The sixth wheel, however, does not turn about the 
same axis as the fifth-wheel king pin. Instead, the actual 
swivel axis is ahead of the king pin axis. Consequently, the 
king pin axis moves toward the inside of the curve when the 
vehicle is cornering, and the vertical load, due to the trailer, 
therefore produces a couple opposing that arising from 
centrifugal force. The result is less roll on corners. 

The bolster plate tongue that locks the fifth wheel can be 
put out of use, if desired. In that case the sixth wheel 
remains locked and the fifth wheel free to operate normally. 
This provision has the important advantage that a trailer of 


trailer. 


With the Hands (Letchworth) Ltd. patent conversion arrangement, the 
prime mover can be used with either a semi-trailer or a body that can 
be quickly and easily lifted off the chassis in the manner shown 
D body pad; E rear support for body; F coupling 
#4 lifting rings; } tipping ram 


B socket; C spigot guide, 
G coupling pin for trailer; 


A spigot; 
pin for body 
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this type can be used conventionally with any normal 
fifth-wheel coupling. Similarly the sixth-wheel coupling 
on the tractor can be used with any conventional semi- 
trailer because the sixth-wheel will then be locked and the 
fifth wheel will function normally. 

One other development deserves mention here, although 
it actually concerns the trailer less than the tractor vehicle. 
It is a semi-trailer conversion made by B. Dixon-Bate Ltd., 
of Chester, for the Land-Rover 88. The fifth-wheel coupling 
is a self-contained unit with its own sub-frame for clamping 
directly to the Land-Rover chassis side members. It is 
supplied complete with rubber mudguards, all connections 
and rear lamps. Not only is it easy to install, but also it is 
easy to remove and a similarly detachable pick-up body is 
available to replace it. This enables the Land-Rover to be 
used either as a complete vehicle or as a tractor for the 
semi-trailer. 

A somewhat similar idea has been developed even more 
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fully, by Hands (Letchworth) Ltd., for application to larger 
chassis of various makes. These can be used either as 
tractors for all sorts of semi-trailers or as self-contained 
vehicles with tipping or other bodies. In this case, the 
lift-off body is attached by the trailer coupling, in con- 
junction with other fittings which do not interfere with the 
semi-trailer function. Change-over from one arrangement 
to another would, therefore, seem to be particularly simple. 

On the Dixon-Bate Land-Rover conversion, braking is 
effected simply by means of a connection between the 
Girling hydraulic brakes of the semi-trailer and the vehicle’s 
hydraulic system. This may seem a little daring in view of 
the weights involved: the trailer weighs 14 cwt and can 
carry a maximum load of 33 cwt. Presumably, too, the 
operation of the additional wheel cylinders must mean that 
brake adjustment is necessary more frequently. However, 
it is understood that the scheme is satisfactory in practice 
and that, after all, is the ultimate consideration. 


Medium Width Steel Strip 


INCE the war, the demand for rolled steel plates, sheet 

and strip has been increasing faster than that for other 
products of the steel mills. Among the reasons for this are 
the growth in the demand for motor vehicles, refrigerators 
and other manufactured goods, owing to the rising standard 
of living, and developments in fabrication techniques. This 
trend prompted The United Steel Companies Ltd., of 
17 Westbourne Road, Sheffield 10, to undertake market 
research to determine the size of the potential demand and 
the maximum width of strip that would be required. At 
the same time, the staff of Steel, Peach and Tozer were 
studying the latest developments in strip mill design in 
Europe and the United States. 

As a result of these investigations, ii was decided to build 
a highly mechanized, continuous hot strip mill capable of 
rolling mild, carbon and special steels up to 18 in wide. 
The aim was at filling the gap between the outputs of narrow 
and wide strip mills already operating in this country. 
Thus, the Brinsworth mill was conceived and was commis- 
sioned in the autumn of 1957; it has now been run in and is 
operating normally. This mill will have an ultimate capacity 
of 8,000 ton per week, and the firm claim that it will set new 
standards for close tolerances and surface finish. 

Among the interesting features of the new mill are the 
communications system and the Centralograph. Rapid 
dissemination of information is of course vital to the efficient 
operation of a modern high speed rolling mill, as it also is in 
many other types of factory organized for a high rate of 
output. In the Brinsworth mill, intercommunication 
between different locations is effected by means of a system 
of microphones and loudspeakers installed at 28 key points, 
any one of which is in direct and immediate contact with all 
the others. In addition, two smaller inter-communication 
systems are provided for the furnace pusher and mill record 
set up. General messages can be broadcast from eight 
positions, over a loud hailer system. This enables contact to 
be maintained with personnel who are not normally working 
at a fixed point. The loud hailer system is also linked with 
the intercommunication network. 

Information required for the mill records is conveyed by 
means of teleprinters. This enables each slab to be identified 
and followed through all the processes to the coil weighing 
machine. There is also a pneumatic tube system of com- 
munication in operation. One section is used for passing 
messages between the slab bay and the reheating furnaces 
and between the furnaces and the coil weighing machine. 
Another section is for external communication, over a 
relatively long distance with the Templeborough works. 
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The Centralograph is a recording instrument for the 
centralized registration of the production performance of up 
to 20 machines. During normal production, detecting 
contacts on the machines transmit electrical impulses to the 
Centralograph, and these impulses are recorded as short 
horizontal lines on a time-referenced diagram called a 
Centralogram. This diagram is divided into 20 columns to 
represent the machines and it shows at a glance the machine 
time, represented by the horizontal lines, and the idle time, 
represented by the blank spaces. 

Reasons for stoppages are recorded manually by means of 
a dial near each machine and are recorded on the Centralo- 
gram in the form of a numeral at the side of the line regis- 
tration. Each numeral corresponds to a certain reason for 
stoppage, according to a predetermined code. 


GERMAN STANDARDS 


THE German Standards Committee, Deutscher Nor- 
menausschuss, has now established a special department to 
prepare translations of German industrial standards in 
English, Spanish and French. So far, four hundred and 
fifty translations have been made. Lists of the translations 
available are obtainable free of charge from the Beuth- 
Vertrieb GmbH, Berlin W 15, Uhlandstrasse 175. 


MASKING TAPE 


THE Permacel Tapes Division of Johnson and Johnson 
(Great Britain) Ltd., has added to its wide range of products, 
with the introduction of Permacel 93 general purpose paper 
masking tape. Specially developed for masking from all 
forms of spray painting, Permacel 93 adheres firmly but 
releases cleanly from painted surfaces. It has a thin backing 
material that keeps the build-up of paint to a minimum, and 
is unaffected by the recognized solvents; it is available in all 
standard widths from stock. 


A NEW HOUSE JOURNAL 


A RECENT addition to the number of house journals 
is Transmission Times, introduced by Self-Changing Gears 
Ltd., L»thalls Lane, Coventry. As is well known, this 
concern manufactures transmissions for road, rail and 
marine applications. The first issue of the journal appeared 
in mid-September, and it is to be published quarterly. 
Firms and individuals who would like their names added to 
the mailing list are requested to write to the editor, Mr. K. 
Montrose, at the company’s address which is given above. 





Automobile Engineer. January 1959 








—————____§_________. 





M.A.N. Air 


Suspension 


German Rolling Seal Type Air Spring System Now in Production for a Bus Chassis 


Bacavsz of the large variations between the empty and 
fully laden weights of buses and heavy lorries, air suspension 
probably offers greater advantages for such vehicles than for 
private cars. The increasing interest in suspension systems 
of this type is thus not surprising, and several examples have 
appeared at the various commercial vehicle exhibitions 
during the past year or two. A typical layout exhibited in 
prototype form at the 1957 Frankfurt show was that of the 
M.A.N. 760 UOI city bus chassis. 

This air suspension system has now gone into production 
after en intensive development stage. Each wheel has its own 
spring, of the rolling seal type, and the front wheels are 
independently suspended on transverse wishbones. A beam 
axle is retained at the rear; as is essential with air springing, 
it is effectively located in both directions. Two long, 
trailing arms control the axle longitudinally, and there is a 
Panhard rod for lateral location. 

The air reservoir for the suspension system is in tandem with 
that for the braking system, which is supplied with air at 7 
atmospheres pressure by a belt driven two-cylinder com- 
pressor. Between the two reservoirs is an overflow valve that 
reduces the pressure to 5-3 atmospheres for the suspension 
reservoir. From the latter, pipes lead through air filters to 
the four levelling valves, and thence to the air springs. 

In each levelling valve are three poppet valves: an inlet 
valve, an outlet valve exhausting to atmosphere, and a non- 
return valve between the other two. Actuating the inlet or 
exhaust valve, according to the circumstances, is a rocking 
beam, connected by a telescopic, spring link to the wishbone 
or trailing arm. This link, together with a hydraulic damper, 
or delay device, incorporated in the levelling valve, prevents 
operation of the valve in response to transient deflections of 


Below is shown the layout of the M.A.N. bus air suspension. On the right 
is a sectional view of one of the four levelling valves 


A air compressor; B brake reservoir; C overflow valve; D suspension reservoir 
E air filter; © levelling valves; G inlet valve; Wi outlet valve; J non-return valve 
K rocking beam; L spring link; ™ levelling valve damper; WN air springs; P wishbones 
@ vertical member; R rear axle beam; § trailing arm; T Panhord rod; U suspension 
dampers; V rubber buffer; W contact pad 
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the road wheels. The damper is an oil dashpot and has 
two pistons, connected one to each end of the rocking beam. 
In the air springs, the maximum working pressure is 5 
atmospheres, but should suspension movement cause it to 
exceed the reservoir pressure, the non-return valve prevents 
transmission of the excess pressure back to the reservoir. 

The outer, stationary portion of each of the four spring 
units is attached rigidly to the underfloor structure of the 
vehicle. This portion comprises two parts, the dome and the 
skirt; both have a horizontal flange and between these 
flanges is sandwiched the periphery of the annular rubber 
and cord diaphragm that forms the rolling seal. The inner 
edge of the diaphragm is clamped to the top of the cylindrical 
moving portion of the spring. 

As already indicated, suspension of the front wheels is 
independent. At each side are two trapezoidal wishbone 
members, pivoted one above the other in the usual way and 
linked by a vertical member carrying the stub axle assembly. 
The moving portion of the air spring is mounted on a plat- 
form on top of the vertical member. Whereas the wishbones 
have forged arms, the two trailing arms for the rear axle are 
built up from pressings. Each pivots on a bonded rubber 
bearing, and the pivot points are well ahead of the axle. 
Behind this, the arms are downswept, and brackets at 
their rearward ends support the moving portions of the air 
springs, which are mounted in the rear of the wheel arches. 
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Hydraulic dampers control the action of the springs. The 
forward dampers are fitted between the chassis structure and 
the lower end of the vertical member linking the wishbones, 
while the rear units are situated immediately to the rear of 
the springs. At each end of the tubular Panhard rod is an eye 
housing a bonded rubber pivot bush; one end of the rod is 
connected to the chassis and the other to the left-hand 
trailing arm, at a point a short distance behind the axle beam. 
To form a bump stop for the axle and to cater for the possible 
but unlikely event of a serious reduction in air pressure, a 


rubber buffer is fitted to each arm, and there are contact pads 
for these buffers on the chassis. 

The manufacturers claim that the diaphragms of the air 
springs should have a life exceeding 60,000 miles, and that 
they can readily be replaced. By suitable design of the 
diaphragm and the fixed and moving portions of the springs, 
suitable load deflection characteristics have been obtained, 
and the natural frequencies of the suspension are said to be 
satisfactorily low. In respect of the riding qualities of the 
bus, the expectations of the designers have been exceeded. 





Recent Reports of the M.E.R.L. 


A BRANCH of the Department of Scientific and Industrial 
Research, the Mechanical Engineering Research Laboratory, 
has been established at East Kilbride, Glasgow. It has a 
wide range of interests, including fatigue and creep, bearings, 
lubrication and wear, performance of gears and other 
mechanisms, heat transfer and applied thermodynamics, 
and metalworking processes generally. To assist interested 
firms, the laboratory issues from time to time summaries of 
its activities; the first five of these summaries have recently 
been published. 


Air content of oils 

If air is dissolved in hydraulic oil, it can give rise to loss of 
efficiency in pumps, delayed build-up of pressure in presses 
and instability in servo mechanisms. For its investigations 
into these effects, the laboratory has developed a simple 
apparatus for measuring the air content of oil samples. 

A steel cylinder contains a cage carrying steel balls, and to 
the bottom of the cylinder is screwed a steel sample bottle, 
which takes a standard volume of oil. The sample bottle is 
isolated from the cylinder by a weighted valve. After 
evacuation by a vacuum pump, the cylinder is inverted so 
that the valve opens; the oil sample is subjected to a sudden 
reduction in pressure and spreads as a film over the balls. 
Their large surface area helps the rapid release of the air 
from the oil. An ordinary vacuum gauge records the increase 
of pressure in the cylinder, which increase is a measure of the 
air content of the oil. 


Strength of joints 

The fork and tongue type of pin-joint, common in auto- 
mobile and aircraft practice, can be greatly increased in 
strength if the pin is an interference fit instead of a sliding fit 
in the tongue. Fatigue tests have been carried out on joints of 
this pattern having a tongue of high-strength aluminium 
alloy and a hardened steel pin. The original design was 
found to have a much lower fatigue strength than the 
theoretical value, apparently because of fretting. corrosion 
between pin and tongue. 

Considerable improvement was obtained as a result of 
investigations into the effect of variations in pin size and 
interference fit. Since some joints of this type have to be 
dismantled and reassembled periodically, study has also 
been made of designs having a pin of sliding fit in a bush of 
interference fit. Here, too, attention to dimensions and 
fit enabled greater strength to be obtained. 


Measurement of flow 

Tests have been carried out to determine the relative 
accuracy and convenience of four methods of measuring 
water flow rates of up to 27,000 g.p.m. in a 40 in diameter 
pipeline. In two of the methods, current meters or pitot 
tubes are used to determine the local velocities across the 
section of the pipe; the bulk flow can readily be calculated 
from these local velocities. By careful selection of the 
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measurement points, it has been possible to reduce their 
number without loss of accuracy. Current meters are small 
propellers that revolve at a speed proportional to the local 
velocity. By the use of electronic equipment, the revolutions 
of up to twenty-one meters in a given time can be recorded 
automatically. 

To obtain the flow directly, the salt-velocity and salt- 
dilution methods are employed. In the first of these, a 
quantity of salt solution, of higher electrical conductivity 
than that of the water, is suddenly injected into the pipeline. 
Its passage is timed between two downstream positions a 
known distance apart. Improved injection gear and detection 
electrodes have been developed by the laboratory. In the 
salt-dilution method, a solution of known strength is pumped 
continuously at a steady rate into the pipe. Samples are 
taken at a downstream position, and their concentration is 
compared with that at the injection point. 

The current meter system was used as a reference to 
determine the standard of accuracy of the other methods. 
Most of the results obtained were found to be within +2 
per cent of the current meter values. 


Heat transfer 

A new M.E.R.L. publication, Heat Bibliography 1955-56, 
contains no fewer than 12,000 references to published 
papers and books on all aspects of heat transfer and related 
subjects. There are references to heat transfer by conduction, 
convection and radiation; boiling, condensation and evapora- 
tion; heat exchangers of various kinds; and physical properties 
such as entropy, specific heats, thermal conductivity and 
viscosity, all of which are dealt with in some detail. 


Hydraulic relief valves 

The requirements of a relief valve are that it should open 
at a predetermined pressure, as quickly as possible without 
imposing shock loads on the circuit, and that it should not 
oscillate or cause noise while open. Tests on eight com- 
mercial valves revealed that the circuit in which the valve is 
used has a marked effect on its characteristics. Under the 
test conditions, none of the valves was satisfactory in all 
respects. 

An interesting scheme tried at the M.E.R.L. is the 
electrical simulation of the characteristics of hydraulic 
components. For example, a valve orifice can be regarded as 
a resistance and the mass of fluid above the valve piston as an 
inductance. Calculations on these lines have been made for a 
simple but typical circuit. The circuit equations have been 
found to give valuable guidance as to whether a valve is 
adequately damped and whether it gives the correct stroke for 
a particular rate of flow. Further development of the method 
should enable considerably more complex circuits to be 
investigated. 

Additional details of the various research activities 
described in the foregoing, and copies of Heat Bibliography 
1955-56, can be obtained from the laboratory on request. 
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Bus 


Maintenance 


Methods 


London Transport Secures Economies by Reliance on Frequent Inspections Instead of Major Docking 


Ccitiitenennn economies are expected from new 
maintenance methods recently adopted by London Trans- 
port for its buses. These have been made possible by the 
reliability and efficiency of the modern London bus and its 
components, and also by increased mechanization in the 
garages, and by staff co-operation. The main effect is a 
reduction in the number of staff required for maintenance 
work. This has been done by abolishing the periodic full 
day check in dock. 

The new maintenance system is based on a thorough 
external examination every three weeks, so there are eighteen 
inspections per 54-week cycle. As little dismantling as 
possible is done. Engines are changed only when loss of 
power or other defects become apparent, and batteries are 
changed only when they are becoming defective. Very few 
items are changed purely on a time, mileage, or age basis. 
The three-weekly inspection is carried out while the bus is in 
the garage between morning and evening peak periods and 
therefore the vehicle is available when most required for 
operation on that day. 

Formerly, London Transport buses were given a full day 
major check every twenty-seven weeks, and this entailed the 
transfer of vehicles from subsidiary garages to parent 
garages. During this major check, certain components were 
replaced on a time or mileage basis. Under the new system, 
however, these parts are changed, in general, only when 
they actually need replacement. It is now seldom necessary 
to send vehicles to parent garages, so the out-of-service 
mileage of the vehicles is greatly reduced. 

Apart from the daily tasks of checking engine oil and 
cooling water, re-fuelling, interior cleaning and exterior 
washing as required—all of which are still carried out as 
before—the former maintenance methods were based on 
three rotas. The A rota, every three weeks, included the 
topping up of batteries, lubrication where necessary, vacuum 
cleaning of cushions, and general inspection for faults. 
Every nine weeks additional tasks were undertaken, on B 
rota, and every twenty-seven weeks the buses were given 
a major check in dock, on the C rota. 

It was found that increasing reliability of units permitted 
gradual extensions of the overhaul period. For example, 
it was the practice at major checks in dock to remove the 
fuel injection pump in order to verify calibration. Late in 
1957, however, the period between removals was extended to 
fifty-four weeks. Injectors on the other hand are removed 
for overhaul and replaced by overhauled spares every 
twenty-seven weeks, although a number of injectors have 
been run for twelve months without ill-effects. A general 
adoption of this longer period, which is under consideration, 
would mean that injectors would no longer be serviced at 
the garage but would be overhauled to high standards 
maintained at the factory. 

It was customary for brake drums and shoes to be removed 
at every major dock, that is, every twenty-seven weeks, and 
linings were renewed if it was not certain that they would 
last until the next major dock. In practice, this meant that 
linings were nearly always changed at major docks. The new 
practice is to examine linings during the three-weekly in- 
spection, and when it is found that their thickness has been 
reduced to not more than jin, they are scheduled for 
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replacement within a fortnight. This change in system has 
reduced the consumption of linings by half. 

The 9-6 litre engines, which are derated from 125 b.h.p. to 
115 b.h.p., are very reliable and, on average, need changing 
only every three years; indeed, many of them run for more 
than four years. Cylinder heads are removed only when 
necessary, and often not at all between engine overhauls. 
Engine sumps are never removed at the garages. 

Steering boxes will easily function up to four years, from 
overhaul to overhaul, without attention except lubrication, 
and the gearbox and fluid flywheel will run for more than 
three years without attention other than the addition of oil. 
The front axle will not run for as long; however, this assembly 
is called upon to conform to particularly high standards and 
possibly those standards might be relaxed without any 
prejudice to safety. This would enable the period between 
front axle overhauls to be increased. 

When the vehicles are overhauled, which is approximately 
every 3} years, at Aldenham Works, most of the units 
removed to give access for thorough chassis inspection are 
refitted without attention. These include the engine; 
fluid flywheel; gearbox; front axle, provided it is within 
certain wear limits; starter; dynamo and differential. 

The vehicle overhaul period of 3} years set at present 
by London Transport is almost entirely based on body 
requirements. Improvements in paint life and finish may 
make it possible to extend this period a little in due course. 

Advances in respect of both reliability and design, such as 
those already mentioned, have permitted the adoption of 
a new approach to maintenance procedure and have pro- 
vided the basis of the revised system of three-weekly in- 
spections, eliminating the need for the twenty-seven week 
major dock. During the three-weekly inspection, those 
tasks requiring attention at longer intervals—nine, eighteen, 
twenty-seven and fifty-four weeks—are superimposed on the 
basic work, in accordance with a programme designed to 
obtain a convenient spread of work. At each three-weekly 
inspection, a comprehensive external examination of 
mechanical, electrical, and body components is made. All 
defects are remedied or noted for attention as soon as 
practicable. The vehicle is washed externally and the seat 
cushions are vacuum cleaned. Any necessary lubrication or 
topping up is also carried out. 

The engine oil is changed every nine weeks, and at the 
same time the air pressure system is thoroughly checked and 
more extensive cleaning of the body is undertaken. Every 
eighteen weeks the interior of the body is thoroughly cleaned. 
Extra tasks which are superimposed at twenty-seven week 
intervals include replacing the injectors, checking and 
adjusting tappets and oil feed to rockers, changing fuel 
filter elements, checking and rectifying tracking, topping up 
the steering box and wheel hubs, replenishing handbrake 
oil baths, checking dynamo brushes and focusing lamps, 
removing, checking and refitting starter motors and also the 
battery, if required, and certain painting and staining work 
of a minor nature. The chassis is cleaned at twenty-seven 
week intervals, although it may be possible to extend this to 
intervals of fifty-four weeks. In terms of mileage the 
three-week frequency of inspection corresponds roughly to 
2,400 miles, so something over 40,000 miles is completed 
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by a bus in a fifty-four week cycle. The actual mileage 
varies slightly with the duties performed by any particular 
bus. 

It was the former practice at the major checks regularly 
to remove gearbox lids, check adjustment, and so on. This 
has now been discontinued, as also has the practice of 
removing brake drums and other components at twenty- 
seven week intervals, as already mentioned. At one time, 
brake cylinders and front hubs were removed at each major 
check, regreased, and adjusted, but this has also been dis- 
continued in the light of performance experience. 

London Transport has in fact been moving towards these 
new maintenance principles for some time, so the change is 
not in itself revolutionary, although acceptance of the 
principle of abolishing the full day major dock is, and it is 
this change of procedure which has opened the way to the 
economies mentioned previously. Agreement has been 
reached, between London Transport and representatives of 
the staff, on a reduction in the proportion of maintenance 
staff per bus, based on improved equipment and increased 
effort. The results of the savings are shared between 
London Transport and the staff, through added payments 


under incentive bonus schemes. A reduction in the number 
of administrative and supervisory staff covering maintenance 
is also being secured by re-organization. Some hundreds of 
staff will be saved by these measures. The reduction in 
staff is already catered for by recent agreements providing 
for the retirement of over-age staff and for voluntary retire- 
ment by staff approaching retirement age. 

A further contribution towards easier maintenance is 
being made by increased mechanization at garages, including 
mechanical washing plants, large vacuum cleaning plants for 
saloon cleaning when the buses return to the garage, and 
steam and hot-water cleaning equipment. The number of 
bus washing machines is now being increased to equip all 
major garages. Washing by machine, with detergents, can 
take the place of the external soap wash formerly undertaken 
at major docks. This reduces the time taken to one hour as 
against the whole shift taken by one man washing by hand. 
The new maintenance methods have been devised by 
Mr. K. G. Shave, Rolling Stock Engineer (Road Services), 
and his staff, to the requirements of Mr. A. A. M. Durrant, 
Chief Mechanical Engineer (Road Services), London 
Transport Executive, 55, Broadway, London, S.W.1. 





D.C. Generator 


American Designed, Oil-Cooled Unit Without Brushes or Commutators 


HE Truck and Coach Division of General Motors 

Corp. has introduced a novel generator intended 
primarily to cater for the heavy load requirements of modern 
diesel buses. This generator represents a big advance in 
design. At normal cruising speeds, it develops 250 amp, and 
at idling speeds its output is 135 amp. The equipment is 
completely sealed for life and therefore cannot sustain 
damage from dust or detergents and other chemicals used for 
engine cleaning. All electrical windings are stationary, and 
there are neither brushes nor commutators. Conversion to 
D.C. is accomplished by a bridge of six selenium rectifiers 
which, by allowing the current to flow in one direction only, 
obviate the need for a cut-out relay. 

Generously proportioned ball bearings support the rotor 
drive shaft, and they are the only points of contact between 
moving and stationary components. All mating structural 
parts of the housing are sealed with special temperature- 
resistant circular section rings. Servicing is eliminated 
altogether, by virtue of the absence of brushes, slip rings, 
rubber seals and air filters, as well as by self-lubrication and 
cooling by the pressure oil supply from the engine. This oil 
returns by gravity to the crankcase. 

For use with this generator, a new transistor type voltage 
regulator has been designed. It has no moving parts and no 
mechanical features such as bimetal strips, calibrated springs, 
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The new D.C. generator developed by General Motors Corporation 
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contact-points or air gaps. A noteworthy feature is that it is 
unaffected by temperature changes, humidity or vibration. 
The generator voltage is controlled and is regulated by a 
single setting which can be made with a screwdriver. 





Blackheart Malleable Iron Castings 


HREE grades of blackheart malleable iron castings, 
B18/6, B20/10 and B22/14, form the subject of the latest 
revision of the British Standard B.S. 310: 1958. The 
chemical composition of the metal of the castings is con- 
sidered to be of less importance than the mechanical 
properties. In consequence, compliance with the require- 
ments of the specified tests is to be regarded as the main 
criterion of the material’s suitability for the purpose for 
which it is required. 
The provision and heat treatment of the test bars are 
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specified, as are tensile test and bend test and hardness 
requirements; provision is also made for additional tests to 
be undertaken by arrangement with the manufacturer. 
Alternative dimensions, based on practice in several other 
countries, are given. They have been included in order to 
gain experience with them in the United Kingdom, and to 
facilitate the exchange of information with other countries. 
Copies of this Standard can be obtained from the British 
Standards Institution, Sales Branch, 2 Park Street, London, 
W.1. The price is 4s, and postage will be charged extra. 
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VAUXHALL 


BODY 


PRODUCTION 


A Comprehensively Planned Layout, Linking the Press Shop with the Final Assembly 


Shop, Under a Single Roof 


Jectupmc a pressed panel store, of 106,000 ft*, and a 
section for the production of welded sub-assemblies, of 
24,300 ft?, the total area in the new Vauxhall building 
occupied in body building activities is 353,400 ft*. Move- 
ment of components and sub-assemblies to feed the main 
body welding and the body finishing lines is by six overhead 
monorail conveyors having a combined total length of 
5,500 ft. Two feed the right and left side frame assembly 
conveyors, the two side frame conveyors operate in con- 
junction with the body welding line, and two further con- 
veyors bring door sub-assemblies, fabricated in the press 
shop, from a basement store to the door finishing line. 

The two main conveyors are of the floor chain and peg 
type; welding and finishing systems are 828 ft and 2,461 ft in 
length respectively. Conveyor speeds are regulated from a 
central, electronically operated, control system, in terms of 
“number of bodies per hour.” All are keyed to the main 
welding conveyor and some are closely synchronized. A 
stoppage at any point, whether caused by operation of 
emergency switches, drive defects, jamming, or over-runs, 
can immediately be located by a system of coloured lights on 
the control panel. 


Welding Components 

In an area conveniently adjacent to the ends of the side 
frame feeder lines and the main welding line, a wide range 
of structural elements, cross members, braces, brackets, and 
small components are welded up into sub-assemblies by a 
variety of methods. There are short lines for cross members, 
for the floor rear end panels, and two for the floor main 
panels—for Velox and Cresta models and for Victor saloon 
and estate models respectively. 

On the main floor panel, for example, a British Clearing 
press welds in the seat braces. Between presses, the angled 
side flanges of the braces are spot welded, and the second 
press completes the number of spots required on the braces 


Turntable fixture for welding up the front shroud and dash sub-assembly 
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and also welds in the side sill reinforcements. The front 
arched side members are jigged in position and welded and 
next the front cross member is jigged and welded. Panels 
are then stacked on trucks for transfer to the main welding 
line. Floor rear end panels are of two types, for Velox and 
Cresta cars and for Victor models. These components are 
jigged and welded on British Clearing press welders and 
the spare wheel wells, horizontal and vertical pattern respec- 
tively, are spot welded in position. The assemblies are then 
transported to the loading position alongside the main 
welding line. 

Many special jigging fixtures are provided for welding up 
sub-assemblies and typical examples are illustrated. Great 
care is taken to ensure the consistency of the component 
assemblies. Inspection and checking fixtures located along- 
side production lines are a feature of the system. The 
Vauxhall method of body building, understood to be unique 
in Britain, involves the assembly of three jigged major 
assemblies, the floor or underbody and two full side frames. 
Uniformity in the constituent parts of each of these assemblies 
is essential for the smooth operation of the system. There is 
neither time nor facility for adjustment or manhandling of 
structural members. 


Press welding 

For the sub-assembly of body components by the multi- 
spot welding of pressings and panels, welding presses are 
widely employed. These machines are operated individually 
and also, for sequence operations, in lines interconnected by 
portable belt conveyors. Illustrated is such a line of five 
open-face presses set up for the assembly of body centre 
pillars. 

Press-weld fixtures, designed by North West Machine 
Design Co. Ltd., of Kenton, Middlesex, are self-contained 
units. The upper portion contains hydraulically operated 
welding guns, welding transformers, manifolds for the 


Rear quarters are welded on this jig. The gun runs on guide rails 
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Press-weld fixture for third stage of the body centre pillar assembly, in 
open position 


supply of cooling water to transformer secondaries and to 
electrode tips, and manifolds carrying pressure oil to the 
hydraulically operated welding guns. The lower unit 
locates the component in position and contains cadmium 
copper electrodes to act both as backing to the guns and 
conductors for the welding current. These electrodes are 
also water-cooled. Where necessary, automatic loading and 
ejection of the work by mechanical or pneumatic means is 
included, with manifolds for air being added in the latter 


case. 
Series, direct and indirect welding can be used in the 
press-weld process, with series welding being the most 


common since it is capable of welding panels up to two 
thicknesses of 18 B.G. (0-049 in). Where spots are positioned 
closely, insulating material is placed between the guns to 
prevent shorting, and pincer guns are often used to overcome 
the complexities of space and component shape. Two main 
cylinder sizes are used to operate the welding guns, and the 
hydraulic system can be regulated from 150 to 350 Ib/in® to 


suit the welding pressure required. Transformers are of 


American design with a 30 KVA current rating on a 50 

per cent cycle. Five of these may be fired simultaneously 
from one ignition contactor. 

A feature of this process is the change-over time of 

fixtures on the presses. A complete line of five presses can 
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Press welder line for the 
sequential assembly of body 
structure components 
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be changed over in approximately three hours, with simple 
coupling of oil, air and water to the mains. Fixtures are 
removed as a unit and transported by lift truck to an open 
storage and service area adjacent. There all necessary 
maintenance work is carried out between runs. The unit is 
mounted in a checking fixture, electrodes are dressed, 
clearances adjusted and checked, and functions tested under 
facsimile conditions. It is then set down, ready for immediate 
issue when required for a subsequent run. 


Side frame assembly 

Two side frame assembly monorail conveyors, right hand 
and left hand, run parallel to and equally spaced from one 
run of the main body welding conveyor. They are served by 
monorail feeder conveyors bringing component items from the 
sub-assembly welding area. On the two conveyors there are 
thirty pairs of jigging fixtures. Since each is about 9 ft long 
and 3 ft 6 in high, a considerable problem was presented in 
obtaining the requisite rigidity without incurring excessive 
weight. The design:adopted, after some intensive develop- 
ment, weighs approximately 870 Ib. 

A side frame assembly comprises five sub-assemblies; 
rear quarter, centre pillar, rocker panel (door sills), front 
hinge pillar, and roof side rail. The jigging fixtures establish 
important dimensions of the body shell and co-ordinate all 
door apertures. On the lower run of the fixture are two ver- 
tical location posts which are received in the mounting 
clamps on the body welding jig trucks. The transfer and 
locking of the loaded fixtures to the jig truck is effected 
manually over a pair of switch rails in the overhead conveyors. 
When unlocked and detached from the jig truck, the fixtures 
are returned through respective right and left lines of welding 
stations, at which further complete side frame assemblies 
are produced ready for loading on to a body jig truck. 


Main body assembly 

The body welding conveyor, of the floor chain type, is 
laid out in a rectangle having sides about 350 ft long and 
sharply radiused corners. On this are 42 jig trucks each 
consisting of a platform 13 ft long by 5 ft wide with two 
fixed wheels at the front end and a swivelling castor wheel 
at the rear. On the platform are mounted two precision 
location units, for the main floor sub-assembly and the floor 
rear end. The tolerance on the locating points and the 
component back-ups is 0-002 in and the platform itself is 
planned all over to a tolerance of 0-010in. Assembly 
locations are thus held interchangeable between all the 42 
trucks. Both Velox and Cresta floors and Victor floors are 











accommodated in the same fixtures, separate location points 
being provided for the two types. On each side of the jig 
trucks are two large foot-operated clamps which receive the 
posts of the side frame assembly fixtures. These also are 
precision fittings as they establish the location of the side 
frame assemblies relative to the structure underbody, which 
is formed of the two floor panels. 

The load-unload station is positioned adjacent to the ends 
of the side frame assembly conveyors and commencement of 
the body finishing conveyor. The vacated jig truck thus 
traverses one end loop of the main conveyor before it reaches 
the station where the side frame fixtures are locked on. 
During this progress the front and rear floor panel assemblies 
are bolted down rigidly to their locations on the jig truck; 
the sequential loading of trucks being in accordance with the 
assembly schedule. Additionally, a number of sub-assemblies 
including the front shroud and dash, the rear shelf and seat 
squab support, are laid on the truck ready for subsequent 
welding into the structure. 

The rear panel and the front arms are spot welded, shock 
absorber bracket anchorages are welded to the junction 
flange of the front and rear panels on Victor models, and 
bump-stop brackets are welded on Velox and Cresta models. 
Seat brackets are jigged and gas-welded on Victor and Cresta 


Transferring side frame 

assemblies on switch lines to 

the jig truck at the ‘‘lock-on”’ 

station on the main body 
conveyor 
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Jigging fixtures for right- 
hand side frame on assembly 
conveyor synchronized with 
main body floor chain 
conveyor 


models and accelerator and brake linkage brackets to all 
models. This completes the underbody, which is then 
ready to receive the side frames transferred from their 
respective assembly conveyors. When these are secured in 
position on the jig truck three tie-bars are fitted to brace the 
fixture assembly. 

At welding stations along the line the sequence of operations 
is, briefly, as follows:— 

1. Front shroud and dash is jigged. 

2. Shroud and sills are tacked in position. 

3. Shroud, tunnel and front arms are spot-welded to the 
underbody. 

4. Boxing panels on front arms are spot-welded. 

5. Rear-end panel below boot aperture is spot-welded. 

6. At a pit station, the sills and the wheel arches are 
spot-welded to the underbody. 

7. ~The rear shelf and the squab support are jigged and 
welded to the rear quarters, and also the braces to the 
wheel arches. 

8. The front header bar is spot-welded in. This com- 
pletes the windscreen aperture, and final operations are by 
gas welding. 

9. The rear header bar is jigged and welded in. This is 
virtually a repeat of the previous operation. 
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Welding on the roof panel at a raised platform station 


10. The outer closures of the front ends of the shroud 
assembly and of the front arms are gas welded. 

11. Roof panel is loaded and jigged in position at an 
elevated platform station. (The panel is lined with a 
““deadener”’ sheet to prevent resonance. This is secured by 
Bostik adhesive and is rolled on to the panel in a specially 
designed machine.) 

12. Roof panel is spot welded to header bars. 

This completes the body shell, and the side frame fixtures are 
then unclamped and transferred back to the sub-assembly 
conveyors on a second pair of switch lines. 

On the return run of the main conveyor a series of smaller 
operations are performed; attaching the instrument panel, the 
front body pillar reinforcements and other minor braces, 
brackets and components. The body shell is then unbolted 
from the location mountings and is hoisted off and trans- 
ferred to the storage bank at the commencement of the 
finishing line alongside. The jig truck is ready for reloading 
and continues around the line. 


Door assembly and finishing 

As was described in an earlier issue*, some press-welding 
of doors and luggage trunk lids is carried out in the press 
shop. A bank of these partly completed components is 
held in a basement store which has capacity for 30,000 
assemblies in stackable pallets, and from there they are 
transported to the body shop on a monorail conveyor having 
a circuit length of 728 ft. Doors are finally assembled on 
two production roundabouts, each 12 ft in diameter and 
carrying eight welding fixtures. These units rotate at a 
speed synchronized with that of a 255 ft floor chain conveyor 
carrying 42 trucks in a continuous rectangular circuit. Each 
truck is equipped with an adjustable, pedestal type fixture 
and on these minor finishing operations—welding, brazing, 
and polishing—are carried out. Eight different doors are 
produced; front and rear, right and left, in two types for 
Velox and Cresta models and for Victor models. 


Metal finishing conveyor 

Complete body shells are carried through the body 
finishing stations on lightweight trucks by a pegged floor 
chain having a total run of 2,641 ft. Early operations are 
concerned with the dressing and solder-filling of welded 
joints. High spots on panel junctions are dressed down, gas 
welds are ground off by pneumatic tools, welding scale is 
cleaned off by electrically driven wire brushes. These 





*** Vauxhall Motors’ New Press Shop”, Automobile Engineer, Fuly, 1958 
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“‘Deadener’’ sheet is applied to the roof panel by pressure rolls 


brushes, also used for cleaning panels preparatory to tinning, 
are fed from carriages running on continuous overhead 
bus-bars arranged on both sides of the line. 

Entocene solder paint, continuously stirred, is applied by 
brush to the cleaned joints, heated by gas torch to run, and 
wiped off. A 15 per cent tin solder is used for filling. For 
certain locations this is held at 375 deg F in electric solder 
pots and poured on the joint from a small ladle. In others, 
particularly on near-vertical surfaces, stick solder is heated to 
a plastic condition by a gas torch, and manipulated on to 
the joint. Then, still using the torch to maintain plasticity, 
the solder is worked down and smoothed off to contour by 
wooden formers, dressing sticks, and oiled felt wipers. 
There are nine fillings on each side of a Vigtor body, and 
eleven on each side of Velox and Cresta bodies. 


On the body finishing line the first section is allocated to solder-filling 
operations 


722 =e 
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Workers dressing solder- 
filled joints in an air- 
conditioned booth wear 
R.F.D. pressure hoods 





After filling, the shell traverses a Spenstead looped, 
tunnel type booth equipped with dust-extraction and air- 
replacement plant giving a rapid rate of air change. Channels 
of running water in the floor on each side of the track carry 
away heavy deposited dust. Here the solder fillings are dry 
sanded, using Hi-cycle tools with 50-grit discs and drums of 
various sizes. This is followed by a second discing to smooth 
off and finally a sheet rub down. 

As a complete safeguard against the hazards to health of 
lead dust, workers in this booth wear R.F.D. pressure hoods 
encasing the head. Filtered air is supplied by way of a 
flexible conduit from the shop air line at a pressure approxi- 
mately 51b/in® above that of atmosphere. In the open 
shop, workers grinding or discing steel elements are provided 
with pad type breathing masks and transparent face shields. 

After the body shell leaves the booth, spot-welds on 
flanges are dressed down with 36-grit wheels and flange 
edges are equalized. Any deflection or waviness of a flange is 
removed by means of Chicago Pneumatic jaw-type pressing 
tools in counter-balanced ring-swivel suspension mountings 
on each side of the track. 

Finished and inspected doors fitted with hinges, brought 
to the line in trolleys, are lightly affixed in position on the 
body shell. The luggage trunk is prepared for the lid by the 
fitting of hinges and the supporting torsion bar. The doors 
and the trunk lid are then finally hung and adjusted for 
closure. Minor drilling operations are performed with 
hand tools for such items as metal trim fittings. Solder- 
filled joints are hand finished with files and abrasive sheets. 
The body shell is then inspected for panel faults. It is 
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chalked for low or high spots, for dents, scratches or abrasions 
and panel rectification is effected immediately by hand tools. 

In difficult locations, external dents or other faults are 
filled with puddled solder. From raised platforms two 
inspectors check the roof panels and chalk where attention 
is required. This, again, receives immediate rectification 
where necessary. The shell is then finished off, clearing all 
chalkings. The sides of the roof panels are dressed with a 
60-grit disc, followed by sheet emery. On the panels, draw 
strains or other markings are cleared by a 60-grit discing 
over the affected area. Incidentally, no power tool is used 


on solder fillings at this stage of finishing. Buffing is by 
dressed felt mops, removing all file marks and scratches, and 
cleaning over the entire exterior surface. 

After the drip-channel extensions to the front pillars have 
been affixed by hollow rivets, the body shell is given a final 
inspection. 


Any minor defect discovered is immediately 





Minor welding and finishing operations on doors are carried out on this 
42-truck looped conveyor 


rectified, but in the event of ‘more serious defects the shell 
is lifted off the track and replaced by a previously inspected 
and acceptable shell drawn from the buffer track alongside. 
After passing through a blow-off booth the shell is transferred 
to the body phosphating conveyor. This is an overhead 
mono-rail which can be switched to a roof-level looped 


One of the two 12 ft diameter 
roundabouts for the welding 
of door assemblies 
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An overhead storage con- 
veyor is used to hold out, 
during the mid-shift meal 
break, bodies ‘‘in the white’’ 
on their way to the phos- 
phating plant 


track serving as a holding bank. The capacity of the bank is 
sufficient for one hour’s production of body shells. It is 
required in order that the Bonderizing plant can be held 
empty of bodies during the mid-shift meal break. 


Automatic body painting 

The paint shop occupies part of the first floor of the 
new building, and is separated from the trim shop on the 
same level by a fire wall. The area covered is approximately 


91,125 ft® and above it is a pent house with a floor area of 


83,531 ft? in which drying and stoving ovens and the air- 
replacement and ventilation plants are installed. The 
paint shop is virtually divided into two main sections, one 
dealing with the body shell and the other with sheet metal 
panels and smaller components which are assembled to the 
vehicle at later stages. Dealing first with the body painting 
line, the pre-paint operations include cleaning by hand, 
followed by the spray Bonderizing process, and phosphate 
etching which also provides a key for the paint. Entering 
the phosphate tunnel, the body receives a hot alkaline rinse 
at 150-180 deg F, followed by two warm water rinses. It 
then enters the Bonderite section and is coated inside and 


Schweitzer automatic painting machines in primer surfacer booth 
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out by high pressure sprays. A chromic acid solution is 
also sprayed automatically to complete the process. The 
operation is ended by draining off and then drying off the 
body in an oven. 

The body is then transferred by hoist to the paint conveyor. 
At this stage it is sealed at all necessary points above the dip 
line by means of a thermo-plastic sealant applied by pressure 
guns. This material sets hard when the body is in the 
stoving oven following subsequent operations. 


Underbody dip 

A coat of special synthetic paint is applied all over the 
inside and undersides of the floor of the body. The paint also 
passes through holes, provided for the purpose, in the 
boxed sections of the structure. A tank holds approximately 
2,000 gallons of this paint and in this the body is dipped to a 
minimum depth of 12in. The paint blends perfectly with 
the red oxide primer surfacer coats, which are applied in the 
next operation. 


Primer surfacer 
Red oxide primer surfacer—two double coats, wet on 


Carrier double-tracked stoving oven for body primer surfacer 
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The assembly line is raised in a ‘‘flyover’’ to provide passage for the 
battery-electric distribution trucks 


wet—is applied by automatic spraying machines in a Carrier 
double-sided spray booth of the water-washed exhaust type, 
120 ft long by 16 ft wide. The booth is lit from behind 
wired glass panels by banks of fluorescent tubes. Two 
Carrier-Schweitzer automatic spray machines are installed to 
ensure adequate film thickness at maximum production 
rates. Each unit is complete in itself and carries spray guns 
which reciprocate and follow the contours of the body so that 
the angle of spray, distance, and the speed of application are 
automatically adjusted during the operation to ensure an 
even film of paint over the whole surface of the body. 

The equipment is controlled by three sets of infra-red 
beams working in conjunction with photo-electric cells. As a 
body approaches the machine, it first cuts the control beam 
for the two side units and causes the gun arms to reciprocate, 
the paint to be turned on and, at the end of the run, the 
paint supply to be turned off. The side machine guns paint 
from the underside of the body to the waist line. When the 
body cuts the second beam, the two top units start to 
reciprocate in a similar manner. The breaking of the third 
beam causes the top unit guns to be raised from their lower 
spraying position over the bonnet in order to spray the roof, 
and the restoration of that beam lowers the guns again to 
spray the luggage trunk lid. 

All spraying units are equipped with “‘cut-off” controls so 
that the start and finish of the stroke of the gun can be set to 
within an inch of the edge of the surface being painted. 
This conserves paint by the avoidance of overspray. The 
machines are designed to apply an even-thickness coating 
over constantly changing contours and can readily be set 
to meet special requirements. For example, after a body has 
been slipper dipped it is necessary for the thickness of the 
primer coat to be reduced as it passes over the dipped area, 
in order to avoid a ridge line. Such operations can be 
easily accomplished by these machines. 

Spray machines are interlocked with the conveyor so that 
a conveyor stoppage automatically stops the painting opera- 
tions. The restarting of the conveyor causes the painting 
operation to immediately restart and continue without 
detriment to the finish of the work. Machines are arranged 
so that colour changes can be rapidly made between bodies on 
the conveyor and thus any loss of production is avoided. 

On passing out of the spray booth, the body traverses a 
flash-off tunnel, which connects the booth on the first floor 
to the primer surfacer stoving oven in the penthouse above. 
This double-tracked oven is heated by steam through 
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Finished body shells passing through the water-test tunnel to check 
weather-proofing 


heater batteries serving air through a duct system with high- 
velocity nozzle outlets. A temperature of 300 deg F is main- 
tained and the stoving time is 38 minutes. On return to the 
paint shop floor the body enters the underbody sealing 
section, where a bituminous compound is sprayed on the 
underside of the shell by a Schweitzer machine and by 
hand. This compound dries off during the next operation, 
which is wet-sanding with both vibrating and rotary tools 
and also by hand methods. It is then washed in warm water 
and drains off as it travels up to a drying oven in the 
penthouse, in which the time occupied is about 14 
minutes. 

Returning to the paint shop again, the bodies traverse 
another Carrier booth for the spot spraying of edges and 
other details. A continuation of this booth is the sealer 
tunnel where compound is applied by pressure gun around 
floor sections and joints. Next the body goes through the 
Tac Rag enclosure, which is also equipped with vacuum 
cleaning plant so that the body may be prepared for the 
colour spray. 

The monotone colour booth is similar to the primer 
surfacer booth, but is 150 ft long and is supplied with 
filtered and tempered air of correct humidity. In it are 
three Carrier-Schweitzer spray machines, spaced so that 
hand spray touching-in can be applied between coats. Two 
double coats are applied, wet-on-wet, and a colour change- 
over can be made in less than a minute. 

The body ascends to the penthouse by way of a warmed-air 
flash-off tunnel to the stoving oven, which is served by 
high-pressure hot water to maintain an air temperature of 
180 deg F. The baking time is 28 to 30 minutes. The body 
is then returned to the paint shop floor. In the case of 
two-colour models, they are transferred to a separate con- 
veyor and the processes repeated in another and similar range 
of equipment, having a capacity half that of the main, 
monotone, plant. Finally, the body is mounted on a floor- 
level conveyor for transfer to the trim shop. 

In the trim shop, at a later stage after the glass has been 
fitted, the body undergoes a severe test for weather-proofing 
in a tunnel where finely divided cold water sprays are 
directed at various angles to all surfaces of the body. Four 
different water pressures are used ranging from 10 to 25 in’. 
An operator travels in each body, examines and reports any 
leakage, and immediate rectification is made. Another 
opportunity to check weather-proofing occurs when the 
vehicle is road tested before passing out for delivery. 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE SPECIFICATIONS 


Graphite-faced clutch plates 


Substantial advantages are advanced in 
this invention for the use of graphite as a 
friction facing for clutch plates; in par- 
ticular for the plates of multi-disc clutches. 
In the quoted example the plate A is of 
steel and the facing B, substantially 
covering at least one side of the plate, 
consists wholly of pressed graphite. 
Attachment of the facing to the plate is by 
means of an adhesive, “‘Araldite’’ being 
used in the example referred to and is 
stated to ensure a permanent bond under 
all circumstances. 

The coefficient of friction of graphite is 
higher than the coefficient of adhesion and, 
consequently, the clutch plates have a 
vibration-damping characteristic and the 
clutch will not chatter when violently 
disengaged. Due to the high melting 
point of graphite—several thousands of 
degrees C—the facing is unaffected by 
temperature changes in operation. Fric- 
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tional heat developed on slip of the clutch 
is effectively carried away as the thermal 
conductivity of graphite is about thirty 
times that of carbon. 

Friction and adhesion coefficients of 
pressed graphite are high, even under the 
influence of a lubricant, and there is a 
high specific clutching or braking capacity 
coupled with a low-rate abrasion of the 
friction surface. As a consequence, it 
becomes possible to reduce the friction 
area by about one-seventh in comparison 
with conventional components, permitting 
more compact clutch designs giving 
reduction in dimensions and weight. 

Material abraded from the friction 
facing is capable of acting as a lubricant 
and will be innocuous if passed into the 
lubricating oil. The scope of the invention 
includes the facing of conical clutches. 
Patent No. 794939. Daimler-Benz A. G. 
(Germany). 


Multi-chambered piston for diesel 
engine 

With the object of effecting a thorough 
division of the fuel in the air charge, this 
piston is formed with a plurality of vortex 
chambers in the crown. The axes of the 
chambers are arranged uniformly around, 
and parallel to, the axis of the multi-hole 
injection nozzle which sprays fuel directly 
into each chamber. In the four-valve 
cylinder shown, the injector is mounted 
vertically on the cylinder axis and the 
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piston has two diametrically 
chambers. 

Each chamber A is substantially spherical 
in shape, with a tapering trough B disposed 
on the pitch circle of the chambers and 
giving in plan a pear-shaped configuration. 
Fuel is injected at an angle of approxi- 
mately 45 deg to impinge on and spread 
over an inclined portion of the chamber 
wall. It is entrained by the air displaced 
from the cylinder during the compression 
stroke and swirled around the axis of the 
chamber, ensuring thorough mixing. By 
the provision of two or more chambers, 
fuel and combustion gases are distributed 
substantially over the entire cross section 
of the cylinder. Patent No. 793084. 
Daimler-Benz A.G. (Germany). 


opposite 


Ball and socket assembly 


Intended primarily for steering linkages, 
this assembly is more simple and less 
costly to produce than the conventional 
highly finished metal ball stud and socket. 
The stud A is formed with a flange B, 
notched on its periphery, and an oblate 
protuberance C. Over these details is 
moulded a ball D of a relatively tough, 
high impact strength, fibre-reinforced, 
non-metallic material, such as nylon, 
polytetrafluoroethylene, or urea resins. A 
lubricant, such as molybdenum disulphide, 





No. 794611 


may be contained in the material. Both the 
flange B and the head part C may be left 
as formed or cast, without subsequent 
machining. The head is so shaped that the 
moulded material forms a layer of ap- 
proximately constant thickness, and the 
notched flange ensures that the ball is 
securely keyed in position. If desired, the 
surface of the ball may be grooved for the 
distribution of lubricant. 

A separate annular seal E of a lubricant- 
resistant material, either the resins used 
for the ball or a synthetic rubber, fits 
snugly around the shank of the stud and 
has a part-spherical external surface that is 
concentric with, but of larger diameter 
than, the moulded ball. The socket 
comprises ney upper and lower 
parts F and G, each formed with part- 
spherical depressions. On assembly these 
parts are secured together and the space 
between part G and ball D is packed with 
lubricant. Patent No. 794611. General 
Motors Corporation (U.S.A.) 
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Spare wheel carrier 


Primarily intended for commercial 
vehicles, this carrier elevates, supports, and 
lowers the spare wheel by mechanical 
means manually operated by a conven- 
tional wheelbrace. The lifting lever A is 
pivotally mounted on a support bracket B 
secured to cross member C at the rear of 
the chassis frame. At the end of its 
longer arm the lever has a rod D over 
which is engaged a hook E adjustable in a 
centering plate F, spring-clipped in the 
bore of the wheel body. 

Profiled slots in the end of the shorter 
arm of the lever are engaged on the 
trunnions of an internally threaded block 
and sleeve assembly G. The sleeve, 
slidably supported in a bracket on the rear 
of cross member C, houses a rod H which is 
screwed at the rear end to engage the 
trunnion block and at its forward end is 
rotatably supported in a bracket on the 
front of member C. A wheelbrace in- 
serted through an orifice in the body 
panel can engage a hexagon on the screwed 
end of the rod 

To the front end of the sleeve is secured 
a stop collar. Intermediate this collar and 
the sleeve support bracket on the rear 
of the cross member, is a slidable clamp 
bracket J, constrained by spring K. 
bracket J is pivotally suspended the 
hooked clamp L which rocks about pin M 
in bracket B to engage rod D at the end of 
the lifting lever. 

In operation, the wheel is pushed under 
the rear of the vehicle and hooked to the 
end of the lifting lever. Rod H is then 
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secured tightly against brackets N. Fee 
No. 793306. Ford Motor Co. Ltd. 


Tyre inflation 


On goods or passenger vehicles equipped 
with a compressed air system, as for 
braking or door operation, the supply is 
= employed for tyre inflation. However, 

page nay can become unduly extended 
by functioning of the customary 
unloader valve between the compressor 
and the reservoir. If the required tyre 
pressure is higher than the cut-in pressure, 
initial transfer of pressure from reservoir to 
tyre can cause the reservoir pressure to fall 
below cut-in pressure. In such circum- 
stances the unloader valve is brought into 
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operation and the completion of tyre 
inflation is delayed. 

The provision of a three-way cock, 
enabling the compressor to be placed in 
communication either with the reservoir or 
with the tyre, expedites the inflation 
operation since it can be continued without 
interruption. Adoption of this method, 
however, involves reliance upon the 
operator to restore communication between 
compressor and reservoir when tyre 
inflation is completed. Neglect to do so 
could lead to insufficient pressure being 
available in the reservoir for subsequent 
brake operation. The valve device forming 
the subject of the patent eliminates that 
hazard. 

A manually operated inflator cock A, 
spring loaded to the “off” position, is 
connected to the compressor B and has an 
outlet to which a flexible hose C is attached. 
The valve device D has an inlet E 
connected to the compressor, and outlet F 
connected to the reservoir G through the 
unloader valve H. Inlet and outlet 
communicate by way of a port controlled 
by a poppet valve J, the stem of which is 
secured to the base of a metallic bellows K 
housed in chamber L in continuous 
communication with the outlet of cock A. 
The bellows is thus subjected to the 
pressure obtaining at the cock outlet and in 
opposition to this pressure is a spring M, 
adjustable by means of its screwed retainer, 
tending to raise the valve from its seating. 
This spring loading is set at a value 
considerably lower than the inflation 
pressure but sufficient to hold the valve 
off its seatings against the pressure of air 
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flowing from the compressor to the 
reservoir. For example, with an inflation 
pressure of 100 Ib/in* the spring loading 
could be from 25 to 30 Ib/in®. Patent No. 
793307. Clayton Dewandre Co. Ltd. ~ 


Interlocking structural elements 


It is common practice for extruded 
aluminium alloy panels or planks to be 
provided with interengaging or interlocking 
assembly arrangements. A simple tongue 
and groove is not wholly effective as a 
violent blow on one plank may well burst 
it away from its neighbours. Ideally, a 
dovetail joint, or one formed by a cylin- 
drical bead and a complementary groove, is 
required. Planks used in the construction 
of commercial vehicle bodies, however, are 
frequently of the order of 16 to 18 feet in 
length and would necessitate assembly by 
mechanical or hydraulic means. Alter- 
natively, interengaging parts could be 
made with a large tolerance and distorted 
to tighten after assembly. 

The invention proposes a plank A having 
along the edge a bead B of a cross-section 
corresponding to a major segment of a 
circle. This is engaged in a groove of 
related cross-section in another element; in 
the illustration, an extruded joist C. 
The mouth of the groove is only slightly 
wider than the maximum width of the 
bead, measured perpendicular to the 
chordal flat. Thus, the bead can be 
inserted radially in the groove only when 
the plank is relatively positioned as shown 
at D. After insertion, the plank is pivotally 
turned in the groove, as indicated by the 
arrow, to lock the joint. The platform of a 
lorry may be constructed from a series of 
longitudinally arranged, double-beaded 
planks A interlocked with joists C mounted 
on chassis cross members E 

In a lighter construction the joists may 
be eliminated by the use of planks F 
having a bead on one edge and a groove in 
the other. Such planks are interlocked and 
laid and secured directly to the chassis 
cross members. At G is shown an ex- 
trusion, formed with a pair of grooves at 
90 deg, which can serve as a corner 
connection on box vans or containers. 

Lorry drop-sides or tailboards may be 
constructed from a plurality of planks 
secured in the interlocked position by 
means of the hinge straps H. Patent No. 
794401. Weldalloy Bodies Ltd. and P. P. 
Lennard. 


Thermostatically controlled fan 


drive 

As a more complete solution of the 
problem of the automatic regulation of 
engine coolant temperature than the 
familiar by-pass valve, this invention 


proposes a thermostatically controlled fan 
During an 


initial 


drive. warming-up 





period, the fan is disconnected, shortening 
the period and reducing the load on the 
engine. The clutching mechanism is 
operated by fluid pressure from the engine 
lubrication system under the control of a 
thermally responsive device located in the 
radiator. 

A pressure vessel A, filled with a fluid or 
gas of a type whose volume changes in 
response to changes in temperature, is in 
communication with an expansible bellows 
B, forming a closed circuit. When the 
engine coolant is cold and the bellows B is 
contracted, the double-spool valve C 
under the constraint of spring D will 
assume the position shown and lubricating 
oil under pressure will be admitted by way 
of inlet port E to bore F. Piston G is 
displaced, as shown, to operate, through 
plunger H, the toggle mechanism against 
its loading spring J and withdraw the 
clutch shoes from contact with the drum- 
shaped pulley K and disconnect the 
drive to fan L. 

As the coolant becomes heated, the 
bellows B is expanded to lift the spool 
valve C, to cut off inlet E and vent bore F 
by way of outlet port M and return the oil 
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to the engine sump. Under the influence of 
spring J the toggle mechanism is operated 
to apply the shoes to the pulley drum and 
the drive to the fan is taken up. The 
proportioning of the spool valve C can be 
arranged to provide a substantially positive 
engagement and disengagement of the fan 
and the temperatures for cut-in and 
cut-out may be adjusted by regulation of 
the screwed housing N of the bellows B. 
An alternative layout has a reversed 
toggle mechanism and spring J releases 
instead of loads the clutch shoes. How- 
ever, the arrangement shown is preferred 
since centrifugal force developed in the 
shoes augments the loading pressure of 
spring J to ensure a slip-free drive. Patent 
No. 793146. Borg-Warner Corporation 


(U.S.A.). 
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Kanigen 
A HARD 
AND 
CORROSION 


RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 9000/4505 


Alloy steel fork, plated with Kanigen 
all over for corrosion resistance, for use in 
aircraft applications. 
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KaniGen: is a nickel-phos 
phorus plate deposited by chem- 
ical reduction. It gives complete, 
uniform coverage to parts of 
complicated shape and _ the 
thickness can be controlled to 
fine limits. 


PROPERTIES: 


Composition 92% Nickel 
8% Phosphorus 


Melting Point 890°C. 


Electrical hn 

Resistivity 60 microohm cm. 

Hardness 500 — 1,000 V.P.N. 
according to heat 
treatment. 


Uniformity within + 10% 


Kanigen can be applied to all steels, 
including stainless steel, and to alu- 
minium, copper, brass and cast iron. 
Kanigen is a registered trade mark of 
Albright & Wilson (Mfg) Ltd. 


\, KAMIGER 





V 


Considerable capacity is 
available for jobbing plating 


FOR FULL INFORMATION WRITE TO: 


ALBRIGHT & WILSON 


(MFG) LTD 
KANIGEN DEPARTMENT 


I KNIGHTSBRIDGE GREEN « LONDON ~ SWI 
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USES 


sm CLANCEY 


CAST-IRON CHILLED-FACED 
VALVE GUIDES TAPPETS 


il Fie STANDARD EIGHT 


= CLANCEY. ide BELLE VALE. HAL FSOWE 


TELEPHONE: CRADLEY. HEATH » 69411-2 - 

















GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 








We also manufacture Rotary Cam and 
Profile Milling Machines, Shore Thread 
Milling Machines, Multiple Drilling 


E \ G | 4 E F R | N G CO LTD Heads and Machines, Tapping Machines, 

P . End Facing and Centring Machines, 

COVENTRY Special Machine Tools for High 
PHONE VENTRY ABB4I Production. 





we 
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SEE THE 


SPRING 


YOU NEED HERE ? 


VA 






























Cut , 
f production costs with ’ We make 
a 1 ed first-class 
ire Circlips bina! te 
(Square Section) Flexible Shaft 
‘Ss May we quote you? XM 
at / 
\ 
Z 
M4 : » At x 4. 4s. 
No? Well, it would take all the pages of this 
magazine—and a lot more—to show in full the 
a beni way ight immense range of TERRY’S ASSORTED SPRINGS in No. oe 3 my As- 
oauee oF ~-4 all their variety—compression, expansion, heavy, -. ; rn 196 
Assorted, s to fF, light, long, short, any gauge you want. But in our i* to # diam., 4 
to 2° long, 27 to BOXES OF ASSORTED SPRINGS you'll certainly to 1SG. 5/6 each 
20 S.W.G. 18/- each y ny Ret ce cy 
i Maa oe _— find the very spring you've been looking for. Why 
not let us send you our full illustrated list of BOXES 
post free? 

















x 





No. 758. Fine Expansion Springs. No. 388. 4 gross Assorted Small 
1 gross Assorted 4” to #", 4” to 2” Expansion Springs. }" to 14°. 18G 
long, 27 to 20S.W.G. 15/- each. to 21G 9/6 cach. 
HERBERT TERRY & SONS LTD. REDDITCH, WORCS. 


Mokers of quality Springs, Wireforms & Presswork for over |00 years) 












No. 1024. 20 Compres- 

sion Springs 12” long. 4” 
to 4° diam., 24G to 
18G, suitable 












No. 753. 3 doz. for cutting No. 760. 
Assorted Light into shorter 3 doz. Assorted 
Expansion }” to lengths; and Light Compression 
30 Expansions Springs. 1” to 4 


4° diam., 2° to 6” long, 14” to 12” long, Interested in Spring long, 22 to 18 $.W.G., 
22 to 18 S.W.G. 10/6 each. § 32” to ” diam Design ? Send for ‘Spring Design #’ to i” diam. 6/6 each. 
22G to 16G. 24]/- each. and Calculations—Post free 12/6 
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JIGS FIXTURES ano 


SPECIAL PURPOSE MACHINES 
supplied to 


VAUXHALL MOTORS 
by 


KEMSON ENGINEERING LTD 


ATLAS IRONWORKS - BLACKBURN - LANCS 
Telephone: Blackburn 7186 








RELIABILITY FROM START TO FINISH 


a We have supplied high quality 
castings to clients of national 
repute for over 20 years. 


RA WLINGS manufacturing company limited 


HlELREL, SAGLNH AM, £4£ORrseagaen, Ss Wis Fa 
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Means to an 


The hypodermic syringe is only one of the 
weapons in a doctor’s armoury. But, like 
many others its efficiency owes much to 
correct heat-treatment. That’s where Wild- 
Barfield come in. We pioneered the use of 
the centrifugal fan, and forced air circulation 
is still the best available means of tempering, 
secondary hardening, etc. Correct heat- 
treatment is only a means to an end, but it 
does require properly designed furnaces 
We've been making them for over 40 years. 


FORCED AIR CIRCULATION FURNACES 





WILD-BARFIELD ELECTRIC FURNACES LIMITED 


th- 1 2 


Elecfurn Works, Otterspool Way, Watford By-Pass, W 
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Negligible 
shaft 
wear 
with 
“these 


‘ORKOT”’ bearings, first proved in rolling 
mills, are now available for bushing and 
general bearing applications. 


If your bearing problem is one of 


CHEMICAL ATTACK, 
SHAFT WEAR, 

BEARING LIFE, 
MAINTENANCE, 

LUBRICATION, 


BEARING 
POWER LOSS, 








‘ORKOT”’ may be the answer. 


“Orkot 


BUSHES 





Write to: 
UNITED COKE & CHEMICALS COMPANY LIMITED 


(Sales Department 321) P.O. Box No. 136 Handsworth, Sheffield, 13 
Tel : Woodhouse (Sheffield) 3211. *Grams : * Unichem’ Sheffield 
OB. 1 
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Remote 
Control 
Units 





All types of Remote Control Units 
are produced by Gills including 
Units made to manufacturers specific 
designs. Famous for twenty years 
for one reason only— 


they are probably the best. 


Cables Ltd 


PACKINGTON HALL WORKS - LICHFIELD: STAFFS 


Telephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD 


le SI PRR Se 
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@ rollers end-guided at pitch line (A) 
@ shaft-riding retainer (B) designed 
to permit lubricant circulation 


@ high capacity in small cross 
section (C) 


@ long pregreased life 
@ efficient at high speeds 
@ mounted by press fit 
@ simple housing design 
@ low unit cost 


Made and Stocked at our English Factory 
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ave up to 50% 
on armature bearing costs! 


Low unit cost of the new Torrington Drawn Cup Roller Bearing reduces 
armature bearing cost as much as 50%. This unique bearing gives excellent 
service at high speed and permits prelubrication for life. 

Test installations and service applications show the bearing performs effi- 
ciently at speeds up to 25,000 rpm in intermittent service of 1000 hours and 
more. In such service, initial lubricant lasts the life of the motor. Most 
applications require no seals. This, with the simplicity of housing design, 
contributes further to economy 

Designers are invited to evaluate the Torrington Drawn Cup Roller 
Bearing for such applications as generators, power tools, electric mixers, 
vacuum cleaners and other appliance motors where considerations of cost, 
speed, efficiency and light weight are paramount. 

Services of Torrington's engineering staff are offered to assist you in design 
developments of every type of electric motor 


TORRINGTON BEARINGS 


The Torrington Company Ltd, Bearings Division, Torrington Avenue, Coventry 
London and Erport Office: 7-10 Eldon Street, E.C.2. Glasgow Office: 14 Moir Street, C.J. 
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HIGH DUTY 
CASTINGS 


jor 











Vauxhall 


made by 


CG. & B. SMITH LTD. 


lronfounders 
WOLVERHAMPTON 




















T MANCHESTER: 51 South King Street, 2 Tel.: Deansgate 6077/9 
J M 5 FEL & GO L i y BIRMINGHAM: 45 Newhall Screet, 3 Tel.: Central 6342/3 
a x a * 
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LIQUID POLYMER FOR COLD CASTING COMPOUNDS 


*REGD, TRADE NAME 





Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 


USED: For casting seals and gaskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/\4 for full technical details. 


LONDON: 36-38 Kingsway, W.C.2 Tel.: HOLborn 2532/5 


GLASGOW: 144 St. Vincent Street, C.2 Tel.: Central 3262 
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largest Continuous Broaching Machine 


built in this country by 


LAPOINTE 





The 40/160" Continuous Broaching Machine 
is equipped with automatic 

clamping and unclamping Fixtures. 

In one operation this machine will 


broach the half bore, joint faces, 





locating width faces and backs 


A close-up of Firture incorporating acceptance gauge. of bolt bosses on Connecting Rods. 
The Lapointe Machine Tool Co Ltd 
British Made & Otterspool Watford-by-Pass Watford Herts 
Telephone Watford 31711/2/3/4 Cables Lapointe Watford 
Also The Lapointe Machine Tool Company Hudson Mass. USA 
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Our range ot “ Tower Brand” Miniature Rings covers from 4” to 2” dia. 

for use in internal combustion engines and for oil hydraulic applications. 

Manufactured in close grained or austenitic cast iron or sintered iron to suit 

your particular requirement. We have foundry and machining facilities to produce a wide 

variety of precision components; those illustrated are typical. May we have 
your enquiries and our representative will call on you. 





LEEDS PISTON RING & ENGINEERING CO. LTD., GOODMAN STREET, HUNSLET, LEEDS, 10 
Telephone : 31113/4. Telegrams : Towerings, Leeds. 












onals 


put power where you want it 


Power for many purposes. Power to drive your own 
plant efficiently, or to add further distinction to the 
equipment you make and sell. Power. As much (up to 
. 1 h.p.) or as little as you need, in a wide range of 
mountings, but always with the reliability for which all 
G.E.C. engineering is famous. Power, from 

sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock—that’s 
another advantage of dealing with the G.E.C. 





G.E.C. manufacture many types and sizes of fractional motors 
for light industrial and domestic drives—whether for your 
plant or products our engineers will always be pleased to help 
you choose the right motor for the job. 


Fully detailed illustrated publication on application. 
‘ a q 
The Busy Bee from &E.C. THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE, KINGSWAY LONDON w.C.32 
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YOU CAN’T 


DISMANTLE 


A TRADITION 


THE BRYMBO RANGE 
of slabs and billets 
covers all types of 
low alloy and special 

carbon steels, including 


silico-manganese. 
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Iron was first made at Brymbo in 1798; steel in 1885. This year 

sees a further landmark—the dismantling of the open hearth steel 
furnaces. At the time of their installation these furnaces were unique 
in the United Kingdom. Now they give way to all-electric plant. 
Brymbo Steel Works Ltd., are now one of the largest producers 

of electrically melted steels in the country and the tradition of doing a 
good job supremely well is as strong as ever. After 160 years, 


that is one thing that cannot be dismantled. 


Brymbo Steel Works Ltd. 


BRYMBO - NR. WREXHAM - DENBIGHSHIRE 


(One of the GK N Group of Companies) 
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goods can be sent oe 
from WIGAN to WARSAW 
without intermediate handling 


(or from any other town in the U.K., to any other town in Europe) 
just one of the vital transportation facts available in 
ABC coops TRANSPORT GUIDE 


the answer to despatch problems 





Within seconds, the ABC Goops Guipe will tell you the nearest, quickest means of 
despatching any kind of goods. Covering the very latest goods transport facilities, it 
lists long distance road transport operators (independent and British Road Services), 
and gives full details of clearing houses, warehouses, air, canal, ferry and other 
specialized services. Order your copies of this indispensable desk companion and 


POST THIS reference, NOW. 
ORDER TODAY! JANUARY-JUNE 1959 ISSUE NOW AVAILABLE price 5s Od 


ILIFFE & SONS LTD., Dorset House, Stamford St., S.E.1 
Please enter my order for copies of the 


JAN.—JUNE 1959, and the JULY—DEC. 1959 
issues of the ABC Goops TRANSPORT GUIDE (at 
10s. per set) for which I enclose remittance of 








‘doa 
Ly ti . The liquefaction of gases is an important branch of low temperature 
wu : ° physics. Its importance is stressed by the fact that, of recent years, 
ne increasing use has been made in both industry and science of liquefied 

. gases, such as oxygen, nitrogen, helium and hydrogen. 


In the automobile industry new methods of increasing the flow of 
production are constantly being sought. One such method, involving 
the use of liquid oxygen, or nitrogen, is defined by the term “Shrinkage 
Fits’. This denotes a process of freeze-shrinking the shaft or insert 
by immersion in either of these liquefied gases, down to minus 185/ 
196°C. The simplicity of such a process, combined with its saving of 
many-hours, gives it a considerable advantage over more traditional 


methods. 





Here, at Dupree Swift, we make the spherical copper vacuum container 
(above right) for storage of liquid oxygen or nitrogen, and the cylindri- 
cal, or soaker type (left) for immersion of the insert, as stated above, 
in either of these liquefied gases. 





Our catalogue will tell you more about us—just write or telephone. 


UPREE SWIFT 23/25, Broadwall, Blackfriars, London, S.E.1. 


& COMPANY LIMITED 


Established 1919 Tel: WATerloo 5750 
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FOR GEARS 








E.N.V. ENGINEERING CO. LTD., HYTHE ROAD, WILLESDEN, LONDON, N.W.10 


Tel. : LADbroke 3622 
AP9!I 
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We all know this man. 
He’s the chap who has just tried GGL 
for the first time and can’t stop 


talking about the wonderful quality 





and service. He’s a nice man 
really, but he does go on... 
and it isn’t as if we old stagers 


didn’t rely on GGL service, too. 


CAPSTAN AND AUTOMATIC 
WORK AND SHEET METAL 
PRESSINGS IN ANY METAL, 
ANY FINISH, ANY QUANTITY 


FOR QUICK SERVICE AT THE RIGHT PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & COLTD 


EMPIRE WORKS . PARK ROAD . BIRMINGHAM 18 
TEL.: NORTHERN 6221 





Po I 





» N°2C CAPSIAN LATHE 
Pot Maximum Production | 


L 
:SPINDDORWARD & REVERSE 
SED CENTRES GIVING 

" INCREASED SWING 
CAPACITY 
| SWARF PAN 

Ip of 

ESS STEEL COVERS 


eof 141. BAR CAPACITY 
ane 134 iN. SWING OVER BED 


Y AK 1131 


a WWA RD ry CO. LTD SELLY OAK sein 2° 
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DERIHON < 


SHEFFIELD & DARLEY DALE. 


THE FIRTH-DERIHON STAMPINGS LIMITED 
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FORGINGS 


Industry 


STAINLESS 

HEAT and 

CREEP- RESISTING 

STEELS - AND 
ALLOYS 





Save time and money with 
the NEW ein 


NQ OTHER METHOD OF INDUCTION HARDENING OFFERS SO MUCH! 


@ Distortion is a maximum of only 1 thou. per foot run. 


Where grinding is carried out as a general operation, 
working time can be cut by up to 90%. 


& 
@ There is no scaling of the hardened surface. 
S 


Because it allows single traverse working this new 
Delapena method makes hardening a production 
line process. 


Uses only 30% of the power required by other methods 
of induction hardening. 

Working to a hardness of 30-40 thou., hardening can 
be carried out at the rate of up to 15° per minute 





It will pay you to find 


out more about this 
Delapena gor key amazing new process— 
why not write to 
DELAPENA & SON tan Delapena NOW? 


Manufacturers of Induction Heating and Precision Honing Equipment 


pe cxteraarmap ernie ROAD. CHELTENHAM, GLOS. ENGLAND 
T : t 56341/6 : Telex 43354 Telegrams: Delapena, Cheitennam 

















Very often our design engineers can improve 
the structural form of your castings, and at 
the same time reduce complexity and cut 
costs, That way you’ll get cheaper, more 
sound castings of unequalled quality 
and accuracy. This technical teamwork 
can tackle a// your casting problems 
—and solve them. 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS ’ 
in phosphor-bronze, gun-metal, aluminium- 


bronze, manganese-bronze, and light alloys. 
Precision machined bushes and bearings. 
Specialists in high-tensile aluminium- 
bronze castings, centrifugal-cast wheel 
blanks, shell moulded castings and chill-cast 
rods and tubes. Continuous cast phosphor- 
bronze bars up to 12 feet lengths. 


NON-FERROUS CASTINGS - HIGH-DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 
Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: Newcastle, Staffs, 51433/4 


“a 
yk 
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FENNER 
PREMIUM 
V-BELTS 


TAPER-LOCK 
¥-BELT 
DRIVES 


TORQUE-ARM 
SPEED REDUCERS 


/ FENNER PREMIUM V-BELTS save drive cost because 
fewer are needed and they last much longer. They also 
have built-in features which withstand heat, resist oil 


rILA VE LAY / and prevent sparking. 


TAPER-LOCK V-BELT DRIVES have quick-fixing Taper- 


Ta A | eck cin whch hentai cons bacose iy 
straight from shelf to shaft. Their vice-like grip is also 


available now in chain sprockets, couplings and conveyor 


PRODUCTS FOR drum hubs. 


TORQUE-ARM SPEED REDUCERS are SHAFT MOUNTED, 
RELIABLE / need no flexible couplings, baseplates or lining-up. Available 
up to 40 h.p. in any output speed from 9 to 375 r.p.m. 
LL LA | HAINSWORTH VARIABLE SPEED DRIVES give the right speed 
at low cost, simply by turning a handwheel. The right speed 
for each job ensures increased production, better quality and 


/ greater accuracy. 
Send for Catalogue 100/17 detailing these products. 


vemumet) J-H*FENNER 


COMMONWEALTH AND COMPAWY LTD + HULL 
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is less than the distance 
travelled by a bus operated by 
Compania Peruana de Omnibus 
S.A. which covered 


750,000 miles 


without it being found necessary to dismount the 
engine for repair. 

The original set of Specialloid pistons 

was used throughout the entire distance. 


The following is a translation of an Affidavit drawn up by 
Dr. Daniel Cespedes, Notario Publico, y de Hacienda: 





COMPANIA PERUANA DZ OMNIBUS S.A. 


PARQUE UNIVERSITARIO 108 APARTADO 199 av PROLONGACIAON CANGLLO $50 
TELEFONO 3968) LIMA —PERU TELEFONO 36040 
Herewith we wish to certify that Omnibus No. 2., of “SCANIA VABIS”™ 

make, Motor No. 62 | 79, Chassis No. 91 9 70, which operates on the Lima-Ica 

Line, has run 1,200,000 kilometres without it being found necessary to dismount 

the engine for repair 
Lima, 9th April, 1957 

PERUVIAN OWNIBUS COMPANY LIMITED 

}. BLUME T. 
Principal of the Transport Department 


The undersigned, PUBLIC NOTARY AND COMMISSIONER FOR 
OATHS, CERTIFIES that Mr. JUAN BLUME TRAVERSO, proving his identity 
with his electoral papers number six hundred fourteen thousand five hundred and 
Ninety four and his military papers number eight hundred and seventy seven 
thousand six hundred and sixty two, was present in the offices of the aforesaid 
Public Notary, with the object of having legalised his signature in the 
DECLARATION which he has signed as Technical Principal of the Transport 
Department of the Peruvian Omnibus Company Limited, ratifying before me the 
said declaration which he now repeats and says as follows : “ Herewith we wish to 
certify that Omnibus number two, of “SCANIA VABIS™ make, Motor number 
sixty two thousand one hundred and seventy nine, Chassis number ninety one 
thousand nine hundred and seventy, which operates on the Lima-lIca Line, has run 
one million and two hundred thousand kilometres without it being found necessary 
to dismount the engine for repair”, which he signs again in my presence, in Lima, 
on the thirteenth day of the month of April of the year one thousand nine hundred 
and fifty seven. 

j. BLUME T. 


DR. DANIEL CESPEDES 
WOTARIO PUBLICO Y DE HACIENDA 














We are proud to have been 
associated in this remarkable 
achievement, with the 
SCANIA-VABIS COMPANY 
who fit 


Speciallloia 
U PISTONS 
as original equipment 








SPECIALLOID LIMITED - BLACK BULL STREET - LEEDS 10 
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Theres stilt nothing like 


QOLEDGE 


MEGKTERED FRADE mann 


In the machine shops of Great Britain the name 
“COOLEDGE?” is a by-word, known equally well by the 
operative as by the production engineer. Its cutting 
control is unique, its adaptability quite exceptional. 


Moreover, due to its richer, more stable emulsion, 
COOLEDGE can be standardised over a very wide range 
of tooling operations in the sure knowledge that the 
average tool life is extended, surface finish is held to close 
limits whilst a very welcome economy in emulsion 
strengths is achieved. 


By asking for Publication SP.173—on your business 
letterhead please—you will receive up-to-date information 
on FLETCHER MILLER cutting fluids. 


one of the 


FLETCHER MILLER 


cutting fluids 


FLETCHER MILLER LTD., CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams: EMULSION, HYDE 
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| INGERSOLL 


CUTTER GRINDER 











1 
VAG H Ga aemmmnrne=™ LONDON ws 


ASSOCIATES LIMITED WILFORD CRESCENT NOTTINGHAM Tel. Notts 88008 
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We are manufacturers of high duty iron castings 
for the motor car and allied trades. 
Manufacturers of (G2ORULELY) High Duty Cast 
lron—Ideal for Brake Drums. 

oa 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 (4 lines) 


HIGH DUTY IRONFOUNDERS 
A Member of the Triplex Foundries Group 





MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
Metrovick equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided-eye. Most requirements in industry 
can be met from the standard range of Metrovick crack 
detectors. Special equipment can, however, be made 
to order. 

The Metroflux Type “S” universal magnetic crack detector is Please write for full technical details, 

an extremely flexible unit. It is of great value for testing and descriptive leaflets. 


components of large size or awkward shape, and for routine 
testing of mass-produced components. 








METROPOLITAN -VICKERS 


An A.E.1. Company 
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4-speed gearbox, max. engine 
torque 350 |b./ft., for passenger 
vehicles. Constant-mesh gears 
throughout, with Porsche synchro- 
nisers, give effortless gear 
changes 


and these hypoid gears, designed 
for the same application, complete 
a quiet-running, trouble-free trans- 
mission which reduces driver fatigue 
and overall operating costs to a 
minimum. 
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Any driver knows the feeling of wellbeing that 
goes with the knowledge that he has a transmission 
behind him which is functioning perfectly and which 
will continue to do so for many thousands of miles. 
This confidence is achieved by the many leading 
commercial vehicle builders who incorporate gear- 
boxes and rear-axle gears by David Brown. 


Almost a century of gear making and intimate 
connection with the automobile industry since the 
early days of the internal combustion engine, lie 
behind every gear and gearbox in the David Brown 
range. 


Send now for Leaflets E393.44 and E400.4. These 
show the wide range of transmissions available from 
existing, proved models — backed by long experience 
and by David Brown engineers, who are always avail- 
able to advise or to put forward designs to meet your 
special needs. 


% 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISIONS 
PARK WORKS HUDDERSFIELD 








By courtesy of Hall & Co. Ltd. 

























LAYSTALL ENGINEERING Co. Ltd. 
53 Great Suffolk Street, London, S.E.1 





This is the experience of just 
ONE fleet, HALL & CO. LTD., 
of Salfords, Nr. Redhill. They 
have fitted ‘‘CROMARD” liners 
since 1946 in Bedford, Perkins, 
Albion, A.E.C. and private car 
engines. The hundred million 
miles is a very conservative 
figure, because it implies each 
engine running only 100,000 
miles on a set of liners—in 
fact many have run upwards 
of 250,000 miles. 

WE ASK YOU—WOULD 
THEY HAVE FITTED THOU- 
SANDS OF HIGHER-PRICED 
LINERS, UNLESS THE RESUL- 
TANT ECONOMY JUSTIFIED 
DOING SO? 





Telephone: WATerloo 6141 








PUSH-PULL 


(DASHBOARD) 


CONTROLS 


LIST 379 


AMAL LTD «+ HOLDFORD ROAD - 





BIRMINGHAM 6 





A.208 
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new and revised edition 


AUTOMOBILE 
ELECTRICAL 
MAINTENANCE 





By A. W. JUDGE, A.R.C.Sc., etc. 
Up-to-date 4th edition. A comprehensive 
guide for service engineers and private 
motorists. Beginning with a description 
of the individual circuits which 

comprise the complete system, it shows 
how these are combined and gives 

typical wiring diagrams. The main part 
of the book is devoted to detailed 
accounts of the electrical components and 
accessories. Information is provided 

on every possible source of trouble and 
its remedy. Illus. From booksellers, 

15/6 net. 


PITMAN 
Parker St., Kingsway, London, WC2 
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The logical advance in MuqaeUn! 








OLD WAY 


Threaded studs were 
spot welded (or inserted 
if die-cast) to the name- 
e plate. To hold this in 
é position, washers and 
nuts were laboriously 
; assembled with great 
: difficulty especially on 
blind applications. 
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THE SALTER WAY 


Studs are cast in with 
the nameplate, and the 
Fixes are simply pushed 
on, even on blind appli- 
cations. The whole is 
firmly retained with an 
even spring tension. 














save material-reduce assembly time 








When it’s a question of assembling components machining operations. A large standard range is 
in any engineering field, Salter Retainers are the at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, welcome the opportunity to assist in developing 
cotter pins, and eliminate expensive threading and special retainers to solve your problems. 





NEATER — MORE POSITIVE — PERMANENT RETAINING 
Send for the Salter Retainer - 
catalogue — no designer is % . i EF Ag 
complete without it. . 
Circlips €> Fasteners Retainers 


Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 
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MACHINE FIXING GLUE 





HOW CAN THEY EXPECT GOOD WORK 
WITH THIS NOISE AND VIBRATION ? 


Vibration doesn’t only wear out workers, it wears out 
machines, too. Luckily, there’s Croid-Cooper nowadays. 
With the Croid-Cooper method you stick your machines 


down like a stamp—but a stamp with a holding power 


of 50 Ib. to the square inch—move 
them when you like, do away with 
bolting, grouting, damaged floors. And 
the Croid-Cooper method can absorb 
more than 80% of vertical vibration on 


some machines. Send for details today. 


EELT COOPER & CO. (BIRMINGHAM) LTD., BRYNMAWR, 


BRECONSHIRE. 


Telephone: BRYNMAWR 312 









Change to 


ROCKWELL 
HELICAL 
CLAMPS 


BRITISH PATENT 
Why waste time building up 


ALL SIZES . | rickety, makeshift clamps 

DELIVERED <4 = oe raced gn dl 
et on the phone today an 

EX-STOCK 7 ask for full information about 

Rockwell Helical Clamps. 

These ingenious clamps have 


been designed for simple 
quick and positive mounting, 
with negligible clamp projec- 
tion over work piece. Each 
clamp is a complete unit, 
with no parts to lose. 


z 
we sLeTt GIVING Pp, 
— = a er ETS =| eS 
. 


Cc 
write OR o gu - DAV / 





Birmingham— Springfield 1134/5. Scockport—Stockport 5241. Glasgow— Merrylee 2822 
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Fes] NEW ! 


Single unit comprising 

12 volt Motor driving E.240 
Exhauster complete with 
Solenoid and Base plate 


~ OUTLET ,-€240 EXHAUSTER ; BASE CASTING 


F) 12 Vout motor / 12 VOUT 
- INTERMITTENT RATING / SOLENOID 
a ' rg 



































FEENY & JOHNSON LTD 


134/136 EALING ROAD, WEMBLEY, MIDDLESEX 
Telephone: WEMbley 4801/2 Telegrams: Feejohn, Wembley 
DHB/7488 
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SIMMONDS MAKE NUTS FOR BUSY PEOPLE 


Simmonds, the self-locking nut specialists, also make a 
standard nuts faster than you can use them—bar turned b 
and cold formed, in a wide range of sizes, . 
steels and finishes. There are so many you can always q 
get exactly the nut you want. If you need a special ; 

nut or turned part for a special job you can get that 
too. Just contact Simmonds. h 


SIMMONDS AEROCESSORIES LIMITED 


Branches : London, Birmingham, Manchester, Glasgow, Stockholm, Copen- 
hagen, Ballarat, Sydney, Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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Cold formed double chamfered steel nuts 
Full nuts 

Slotted nuts 

Round top castle nuts 

Thin lock nuts 

Special nuts 

Root nuts 


Special cold formed nuts 


TREFOREST, PONTYPRIOD, GLAMORGAN 


“RCg6n 
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Why pre-assembled 
lockwaghere and screws ? 


Tf 


With SEMS the washer 
and screw are supplied as 
a manufactured unit, cut 
handling, assembly costs. 














Placing lock washers on 
screws takes time —costs 
money. 

SEMS eliminate this. 











SEMS washers fit closer 
under head, tapered. twist- 
ed teeth lock tighter. 


With SEMS, washers are 
held on by the screw’s 


rolled threads. Washer 
losses are eliminated. 


WHERE THERE’S A RUGGED JOB 


THERE'S EVERY REASON FOR 


SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 


Manufactured by SINTERED PRODUCTS LTu 
Sutton-in-Ashfield, Notts. 


Sole Distributors: SMALL & PARKES Ltd 
HENDHAM VALE WORKS - MANCHESTER 9 
COLtyYHurst 2511 
London Office: 76 Victoria Street, S.W.! - ViCroria 1845/6 




















SEMS 


Registered Trade Mark 


PRE-ASSEMBLED ‘“‘SHAKEPROOF”’ 
LOCK-WASHER & SCREW UNITS 


BARBER & GOLMAN LIMITED 


BROOKLANDS * SALE * CHESHIRE 
TELEPHONE: SALE 2277 (4 lines) GRAMS: «* BARCOL” SALE 





SHAKEPROOF & LOCK WASHERS 
SHAKEPROOF THREAD CUTTING SCREW 


SHAKEPROOF 


PRODUL 
SHAKEPROOF SEMS 
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UDAL Press Unloader and 
Loader give four-fold saving. 











1. LABOUR SAVING — the minimum reach 360perhour. another 
1 der ? perator move- 
anne pnt ran an ment. The two 3. VERSATILITY 
Operator at back Units together on Easy change over 
a or enables ® Press running at from one job to 4. ECONOMICAL COST 
the front Operator 15 r.p.m. will give another. Mounted Relative to the 
to concentrate % production rate on castor wheels savings in produc- 
solely on feeding. ple ~ xd hour = built-in height tion costs from the 
wit eOperator. adjustment,the use of th i 
2. TIME SAVING = With manual load- Units can be rolled their As mongints ww 9 
TheLoader permits ing,two Operators clear for toolsett- ing installation, are 
continuous feeding would do well to ing or moved to attractive. F 


machine 
and re-set within 
minutes. 


}. P. wy Nine 

nteriock Works, Telephone: 
Court Road, : 
Birmingham 12. CAL thorpe 3114. 
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For a wonderfully smooth drive... 
Holroyd worm gears 


Three things are needed for making a good worm 
gear. First, a whee! material to give hard wear and 
low friction—in our case this means Holfos centri- 
fugally cast bronze. Second, high precision 
machine tools, cutters and testing appliances—we 
have been making our own for years. Third, a 
thorough knowledge of worm gear design and 
application, coupled with an inexhaustible supply 
of patience—well we've been in the worm gear 
business for nearly a century and during that 
time we've overcome some pretty tough problems 
That's why we say: there is (or very soon can be) 
a Holroyd worm gear for almost every application 
Did you know that a!! Holroyd worm gears are 
made using a unique technique which gives some 
allowance for the inevitable deflection of bearings 
and gear housing? This gives improved perfor- 
mance with the gears working correctly in the 
loaded position 

In certain cases we go further than this and make 
the gears so that they have some latitude in 
assembly without impairing the efficiency 
Another point—our worm gears are made, if 
required, right down to 1/1 ratio as an everyday 
product. And don't forget that these Holroyd gears 
will carry several times the load of straight faced 
spiral gears of the same dimensions, and wili work 
with an efficiency of the order of 97 per cent. 


90 YEARS OF GEARS 


JOHN HOLROYD &CO. LIMITED , MILNROW, LANCASHIRE 
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a — SINCE 1807 f-— aE ON 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 4861 





Rathbone 









A.C. DIRECT-ON-LINE 
CONTACTOR STARTER 


Type DOC7I for three-phase or 
single-phase non-reversing squirrel- 
cage induction motors. 





This starter is sturdy in con- 


struction, elegant in appearance 
and dependable in operation. It 
is available for motors up to 5 
horsepower, and complies with 
BS. 587.1957 for “Frequent 
Duty”, i.e. forty starts per hour. 





The starter, comprising a triple- 
pole contactor with normally- 
open auxiliary switch and triple- 
pole hand-reset thermal overload 
relay, is enclosed in a distinctive 
die-cast aluminium case with 
integral START-STOP push 














buttons. 
SEER RP SE 
Fe LAL ARE OE 
EATEN TE 
COLLIER & COLLIER LTD. WORM DRIVE 
NORTH MORETON, DIDCOT, HOCE CLIP 
BRITISH THOMSON-HOUSTON BERKS. - - ENGLAND Phone: DIDcot 2046. 
' THE sarTisH THENseNMOUETON eousany LIMITED + auGceY - <a 
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—who need a range of fastenings for jigs and tools to match their 

own exacting standards. At every stage the greatest magnification, the latest 
equipment and the most destructive tests have found no fault with 

these screws. GKN gave them controlled quality, accurate concentricity and 

a guaranteed minimum tensile strength of 75 tons/square inch. 

GKN, too, are engineers whose standards are the highest. 


NETTLEFOLDS- PARKER- KALON 


HEXAGON SOCKET SCREWS 


NPK hexagon socket cap, set, countersunk and shoulder 
screws are available in a wide variety of sizes 
WEDGLOK self-locking hexagon socket screws and 


NPK hexagon wrenches are also available 


For price list & technical booklet write to: 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., SCREW DIVISION: BOX 24, HEATH ST., BIRMINGHAM 18 sis/29¢ 
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iS YOUR GEAR INSPECTION 
UP TO DATE? 










To-day’s gear production, jobbing or repetitive, calls for 
inspection equipment that will give the correct answer in the short- 
est time. In one operation, the David Brown 9R Roll Tester, which 
is motor driven, checks concentricity, kick-off, cooth marking, centre 
distance and tooth thickness 


and makes an automatic permanent record of 
concentricity and kick-off by means of the 
integral Graphic Recorder, which gives a pen 
trace with a magnification of 250: 1 for spur, 
helical and bevel gears. 

This instrument can also be provided for 
hand control, without the Graphic Recorder, 
for spur, helical, bevel and worm gears, and is 
one of a range of Roll Testers with capacities 
up to 5", 9”, 15” and 24” centre distances. 

Take the first step towards bringing your 
Gear Inspection up-to-date by writing for 
Leaflet £311.15. 










DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 





No. OR motor-driven, 


with Graphic Recorder 








*IF YOU MUST HAVE When it’s a question of 


HYDRAULICS 


it pays to consult 


pow eR) 





PUMPS 





Retraction 
Jac 









Double Acting 
Jack (Extension 


Motorized Pump and Retraction) 


for low voltage 
mains supplies 





HYDRAULIC CLAMPS 


VALVES wey or Suny valves This simple, speedy method of worke 
~d d Operat holding slashes production time and 





Pump 


costs 


CASTINGS 


SEND FOR DETAILS OF OUR FILM ‘“* MODERN MALLEABLE’”’ 
‘MODERN MALLEABLE’’ (2nd Edition) if you have not had a copy, 


Y 
kindly send us a P.C. We shall be pleased to forward one, post free. _ R JACKS eee re ee 
ublication sent free on re 
T s ph | 


Solenoid Valves push 
open or push closed 





TIPTON ‘ LIMITED 
imireD DUDLEY PORT Storrs MAYLANDS AVENUE, HEMEL HEMPSTEAD 


3800 ©=Telegrams: Newsorber, Heme! Hempstead 
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Rotary shaft seals for high speeds. Hair line lip contact 


METAL CASED OR - he 
ang correct spring toading ensure minimum 
METAL INSERT friction loss. Complete range of seals for shaft sizes }” 
SEALS WITH to 10” ex stock. Special seal sections for pressure 
applications. 
GARTER SPRINGS 


All British Standard and pre-standard sizes ex stock 





PRECISION 
in addition to a large number of non standard and 
MOULDED American sizes. Pioneer flash free ‘O’ Rings are 
om) ideal for static or slow reciprocating application 
0’ RINGS over a wide range of pressures. 
REL [ea mmeUeeellCU ee Cee Bae ee re ee 
PRECISION 
GROUND Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
RECTANGULAR on high pressure reciprocating applications. 





SECTION RINGS 

ee a a a a ee 
A special section Sealing Ring superior to ‘O’ 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O’ Ring sizes. 


>F 


pe Oilsealing & Moulding Co. Ltd. 


TTONTREE WORKS, COLNE, LANCASHIRE TELEPHONE: WYCOLLER 47 


¥ 


NU-LIP RINGS 





HYDRAULIC 
PACKINGS 
& WIPER SEALS 


Used as hydraulic and pneumatic Piston Seals, 
hydraulic cylinder or valve stem packings. 
Pressures up to |,500 p.s.i. Six types are 
available in a wide range of sizes. 
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FOUNOARIES LT 


‘on 
re ( 


SPECIALIST FOUNDRY 


for 


BLACKHEART MALLEABLE 
IRON 


and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


en 
— fe 
ZZ * 


Automobile and Commercial Vehicles, 
Gas Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Tile Bricks and Pipe Works 
Heat Treatment Plants 


together with many others 


CASTINGS SUPPLIED AS CAST OR FULLY 
MACHINED 


Manufacturers of the 
PULMAC PULVERISING MILLS 
for fine grinding 





FOLLSAIN-WY CLIFFE 


FOUNDRIES LTD 


LUTTERWORTH NR. RUGBY 


Tel.: Lutterworth 10, 60 and 152 
Grams.: ‘Wycliffe’ Lutterworth 


(suin- I ytiffe 








Cross -examine 


this 
British 
thread 


insert 


Closely inspect the CROSS wire thread 

insert and satisfy yourself that it is a 

precision job. Made in high carbon 

steel hardened and tempered, these 

inserts are simple, accurate, and effective. 

For ferrous applications they are available 

in stainless steel (not recommended for 

use with light metals), and in bronze 

for non-magnetic service. Send for full 
narticulars. 


8.S.F., metric, B.S.P., B.A., Whitworth, Unified etc., ete. 


Ba MANUFACTURING CO. (1938) LTD. 


BATH - SOMERSET. 
Phone: COMBE DOWN 23558 Grams: ‘CIRCLE’ BATH 





FORGINGS 


FOR ALL ENGINEERING 
AND ALLIED TRADES 


OUR KEYNOTE 


Quality 


% BRITISH INDUSTRIAL TOOL SUPPLIES LTD. 


DUDLEY ROAD - LYE ~- NR. STOURBRIDGE. TEL: LYE 2421 
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‘SSEEGER CIRCLIPS... easy to fit and 360° safe!” 


One of the Sheepbridge Engineering Group 
Automotive Engineering Limited The Green, Twickenham, Middlesex 


Telephone: Popesgrove 2206/9 Telegrams: Motif, Twickenham 
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and even more 
complex shapes 
produced 

without machining 
with DURASINT 


Think of the savings you would make if you could . 
eliminate machining! Impossible, you might think? No, . Sintered Simon says 


not a bit of it. For so great are the advances made in 


recent years in powder metallurgy that it is now possible : 
to produce a vast range of pieces in their finished state ! 4 Save on SINTERED 


. 
. . 
Peeeee ese e ee SOOT SOOTHES eee eseeeetesesese® 


. 
. 


Already many manufacturers dealing in quantity pro- 
duction are taking advantage of these new techniques. 
And at Sintered Products Limited, still further applica- 
tions are being found daily to help industry achieve a 
faster, more economic production of parts. Perhaps 
they could help you ? Sintered Products Ltd. 
(One of the Sheepbridge Engineering Group) 
Our Representative will gladly call to discuss your particular problems. Hamilton Road, Sutton-in-Ashfield, Notts. 
Or write for the DURASINT booklet giving you full details to: Telephone: Sutton-in-Ashfield 590 Telegrams: Sintered, Sutton-in-Ashfield 





ee am 
There’s no limit : your pr essing 


to the versatility of 


R I C H A R D q : For hot pressings and stampings—accurate 


well-finished and of consistently high 


Precision 
Repetition Machining undertake machining where necessary and 


quality—come to Sutcliffe Speakman. We 


can work to limits down to -0005”. No quantity 
We are equipped for machin- 
ing on Single and Multi 
Spindle Autos from 4” to 3” ‘ complicated, no standard 
diameters in Free Cutting too exacting. 

Mild Steel, Brass, Alloy Steels, 
etc., Turning, Milling and 
Grinding capacity available, 


is too large, no job too 


In non-ferrous alloys 
including aluminium, brass, 
chromium-copper, cadmium-copper 


manganese bronze and nickel silver SUTCLIFFE 

Also castings in gun-metal, SPEAKMAN 

CHARLES RICHARDS & SONS, i Be phosphor bronze and heat-resisting 

P.O. Box No. 23, Darlaston, Wednesbury, South Staffs nickel chrome alloys 

Ph Bridge 3188 (8 li ) P.B.X. es : . - ae 

Wires: “Richards” Darlaston. SUTCLIFFE, SPEAK MAN & CO. LTD * LEIGH’ LANCS.* Tel: Leigh 94 
London Office : 2 CAXTON STREET, WESTMINSTER, S.W.1. TEL: ABBEY 3085 
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...aS sound as a Gloucester casting! 


\\\_¢ 


Differential Cage in 


** As sound as a Gloucester Malleable casting”’ is no mere phrase. Malleable Iron. Weight 8} lbs. 


It is the result of a wealth of traditional skill and technical knowledge at 
every stage of production. Raw materials, melting and pouring processes, 
sand practice, moulding and core making, fettling and setting, all are 
exactly controlled to ensure castings that will measure up to to-day’s 
exact engineering needs. 

They are also accurately set under modern presses, using dies made 

to the limits required, to ensure that castings can be machined 

without costly delays. 

Always consult Gloucester at the designing stage — even before. 


A typical Gloucester Malleable specification 





Gloucester Gloucester Lamellar Vehicle Steering & 
Blackheart Malleable Pearlitic Malleable } GMACIE SEGETENE Box 
in Malleable Iron. Weight 6} Ibs. 


Elongation ns 18% Elongation ‘ 5% 
Yield Point .. 12 tons Yield Point .. 24 tons 

= ; Te » & sates . SS eee 

Tensile Strength 25 tons psi Tensile Strength 35 tons psi POLLSTER | . 

‘ } 


GLOUCESTER y 


Gloucester Foundry Ltd., Emlyn Works, Gloucester + Telephone: Gloucester 27041 + Telegrams: ‘ Pulleys’ Gloucester 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd 
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VAUGHAN BROS LTD. 


EAGLE WORKS ° 


WatLENHALL = 


SSZAT EO. 





PARKER 
PACKING 


Wy ccccddtecd LEE lta 


CARS - TRACTORS - LORRIES 
TRANSPORTED - PACKED 
STORED AND SHIPPED 


Our 6 acre waterside wharves cope with all types of 
vehicle and machinery. A large carton and wrapping 
section is at your disposal giving express turn- 
round on large and small contracts. 


THE PARKER PACKING CO. LTD., 
VICTORIA WHARF, GROVE STREET, 
DEPTFORD, S.E.8. 
Telephone: Tideway 65/1. 








MEKELIT 
ceanto 7 Oe > JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 


For wall, bench or machine mounting Catalogue sent free on request 


MEK-ELEK Engineering Ltd. _.:;..... 


17 Western Road MITCHAM Surrey 3072 





| comprehensive survey of all the fundamental aspects of 


| material on methods of stress measurement, anti-corrosive 


| heavy commercial vehicle, but in general the work is applic- 








AUTOMOBILE CHASSIS DESIGN 


By R. DEAN-AVERNS 
This book, published for AUTOMOBILE ENGINEER, provides a 


automobile design apart from the prime mover. The second 
edition contains chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 


treatment of metals, road spring design and stream- 
lining. Much of the emphasis is on the problems of the 





able to car design. 30s. net. By post 31s. 4d. 


ASSOCIATED 


ILIFFE Obtainable from leading booksellers or from: 
TEC nC a. BOCES 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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Wellworthy ALE-SFIN 
armoured ring groove pistons 


... more than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100%. This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 


Write for leaflet A20/\ 





Isothermal Piston Design. .... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 


Correct selection of materials. 


Determination of correct running clearances. 


Avoidance of localised hot areas. 275 — 300°C 


Correct gudgeon pin alignment. 250 — 275°C 


That head thickness, coupled with correct 225 — 250°C 


blending into piston wall overcomes distortion ‘ . 
bs ; ; : 200 — 225°C 

of ring grooves. This has considerable bearing 

on blow-by and efficient oil control. Below 200°C 


WELLWORTHY LIMITED - LYMINGTON - HANTS 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4/-. Each 
paragraph charged separately. Box number 
S words plus 1/-. dvertisements for the 
February 1959 issue should be to hand not 
hand not tater than first post 28th January. 
resp ibility d for errors. 








FOR SALE 

100 BAYS of brand new adjustable Steel 

Shelving, 72 in. high < 34 in. wide x 12 in 
deep, stove enamelled dark green, sent un- 
assembled, six-shelf bay, £3 15s. Od Sample 
delivered free uantity discounts. N.C. Brown 
Ltd., Eagle Steelworks, Heywood, Lancs Tel 
69018 [5675 


PATENTS 
PATENT No 754439, “Extensible Transmis 
sion Coupling,’’ for sale or licence. Apply 
Chatwin & Company, Chartered Patent Agents 
253 Gray's Inn Road, London, W.C.1 (5676 


SITUATIONS VACANT 
A MECHANICAL Engineer, age 25 to 35, 
+ with degree or equivalent and some experi 
ence of automobile design, is required for the 
Sales Development Division of Northern 
Aluminium Company Limited at Banbury The 
successful candidate will be responsible for the 
development of the uses of aluminium in the 
automobile industry, where the current trends 
towards the wider adoption of this material will 
result in an appointment of unusual interest 
Apply, giving brief details, to Personnel Officer, 
Northern Aluminium Co Ltd., Bush House, 
Aldwych, London, W.C.2 [S677 


TUITION 

A-M I.M.1., City & Guilds, A.M.I.Mech.E., 
4% etc., on “‘No Pass-No Fee" terms. Over 95 

successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng., etc., write for 148-page Handbook—-Free 
B.L.E.1 (Dept 643), 29 Wright’s Lane, London, 
Ws [8672 


BOOKS 

A’ Ng Chassis Design. 

Dean-Averns. A text-book on the 
pa OR and technique of design for heavy 
and light vehicles. This greatly enlarged edition 
covers all the main components of an automobile 
apart from the prime mover 30s. net from 
all booksellers. By post 3ls. 4d. from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1 


2nd Edition.’ 





LIP 


F Kno etk 


For automatic and 
capstan precision Re any metal—to 
your own specifications . consult the 
specialist machinists. 

LF.V., DAL, D.LArm., 


oe REPETITION 
PARTS from the 
BAR by eeee6 


A.R.B. Fully 


Telephone: 
Broadwell 
1115 
(4 lines) 
and 1757 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 


BOOKS 

( ‘AS Welding and Cutting: A Practical Guide 
F to the Best Techniques By C. G. Bainbridge, 
M.1I.Mech.E., M.Inst.W A comprehensive text- 
book providing practical information on almost 
the whole range of available gas welding and 
cutting equipment, methods and processes. In- 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industria: equipment. Price 15s. net. By post 
16s. Od. From all booksellers or from The Pub- 
lishing Dept., Dorset House, Stamford Street, 
London, S.E.1 





COTTON BAGS 


FOR SPARE PARTS, Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, S.E.1 


London: W. Kelway- 
Bamber & Co. Lrd., 
70 Victoria St. $.W.1 
Tel: Abbey 6860 
W.E. Coast: Fasteners 
Led., 2 Hall Se., Bar- 
nard Castle, County 


ALTRINCH®M STREET, MANCHESTER, |. 








ante 





VATAVTINITNY EEG) CO]VAR@ON AD) 


Wallows Lane -Walsall . Staffs 


Telephone. WALSALL 2108 (3 lines) 
Telegrams: "ABCO-WALSALL" 
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for high efficiency 
engines 


This fine precision tool is available in three sizes of 

drive 3”, 4’, and ?’’, and covers poundages from 10-400ft Ib. 

All sizes incorporate the popular ratcheting mechanism which avoids 
the continued removal and replacement of the tool when in operation, 


Send for leaflet giving full details. 


BRITISH 


= so a ae 


es ~~ PRECISION 
((\ 


KING DICK ) 1no 


OOLS 


ABINGDON KING DICK LIMITED, ABINGDON WORKS, TYSELEY, BIRMINGHAM 11 





R/C 210 





Bet you we’ve seen that before 


that component, Sir, which must be made in rubber. Not 


just rubber, but a rubber that will stand up to the conditions 
you want to impose— bet you we've seen that specification 
before. We've been making rubber of all kinds, in so many shapes 
and sizes, for so long, for so many industries—that the chances are 


we already have what you are wanting. If not, we can soon make it. 


‘Doc’ knows all the answers ! 


In case you didn’t see our last advertisement, ‘Doc’ is the 
personification of John Bull technical and scientific knowledge 
He is always happy to put his brain to work on your behalf 2 a 


Stretch il 


= iiliaai aaa a Squeeze “ 
A 

JOHN, BULL Bie 

ubber g* 4 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) LEICESTER TELEPHONE 36531 
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PLESSEY’S MAKE SURE... 





with | Goul der gear measuring 


\ 


equipment 


With Goulder gear measuring equipment Plessey Ltd. find it a simple and 


speedy matter to make precision checks of gear measurements. 


The comprehensive range of Goulder gear measuring instruments 


includes five types of rolling gear testers, as well as lead measuring 


machines and involute testers. Special machines can also be made to 


suit particular requirements. 


Incorporating extremely high standards of accuracy and 


constructed from specially selected materials, all instruments are 


designed with the greatest attention to detail. 


Goulders also make 


Worm and wheel testers e Hob testers 


Pitch testers ¢ Sine tables 


Universal beam calipers e Jigs, 


fixtures 


Tools and gauges e Aircraft components 


We shall be pleased to advise on the 
measurement jor your needs 


hest method of gear 


just telephone or write to 


J. Goulder & Sons Ltd. 


Kirkheaton, Huddersfield 
Telephone Huddersfield 5252-3 


Checking 
precision ground 
gears ona No, 2 


Involute Tester 
at Plessey’s. 


* 


6, 
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Specify your own outlet panels | 4 new addition to the range of Clayton Heaters designed to meet 
aad the requirements of most vehicles, the ‘D9* combined cab 


BLANK F : heater and demister unit has four outlet panels, which can be 
. : supplied in any combination to feed up to six demister nozzles, 
SINGLE DEMISTER OUTLET as well as provide cab heating. Write now for further information. 


. DOS’ gives 11,250 BTU’s per hour at 150° F. t.d.— equivalent to 
TWIN DEMISTER OUTLET , 5 Op 3.3 kilowatts, with 105 cu. ft. per minute airflow. 
€ > | 


FLAP CONTROLLED CAB HEATING / a DS’ is a fresh air heater providing ideal cab ventilation 
OUTLET =-T= in all weathers. 


PRICE: Only £11.5.0 for complete kit 


(additional nozzles and hose 
available as required) 


CLAYTON DEWANDRE co... * 


TITANIC WORKS - LINCOLN - ENGLAND - TEL: LINCOLN 11305-9 


‘ps’ comes in kit form complete with all the necessary parts, 
2 demister nozzles and fitting instructions. 
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Sand cast in aluminium alloy 


/hameter 493", marimum depth 
193°, fettled weight 536 Ih 


and strength in BIRMAL 


‘This is @ very special casting. Somewhere behind the 
creation of atomic power it has an Important 

part to play in the production and processing of fuel, 

Birmal excel in large complex castings of thus 

kind for both the atomic and the engineering industries. 

A background of more than half a century's 

experience lies behind their choice of materials and processes. 
The benetits of this knowledge and experience are 


available to all industries where the quality of castings count. 


You get more than a casting from 


3 
i 
43} 

SS 


JANUARY 1959 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM™M 40 











